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TO 



SIR PETER LAURIE, LORD MAYOR, 



THE COURT OF ALDERMEN, 



AND COMMON COUNCIL OF THE CITY OF LONDON. 



Right Honourable and Gentlemen, 

If your protection may be claimed for any work 
of labour and ingenuity about to be offered to the Pub- 
lic, (and the present is a time in which authors need 
protection,) it is surely for a History of the Climate 
OF London — awr Civil Commonwealth, my native 
place, the Metropolis of the empire. 

Having given to the subject a considerable portion of 
time, through an occupied and studious life, I had 
already published, in a limited Edition, some Results 
of my labours. These I am now about to bequeath to 
my country, in a larger and improved form: the Ob- 
servations of twenty years being extended and con- 
firmed by those of fourteen additional seasons. 

This is done in the hope that, when our Civil and 
Religious privileges (of late so much and so beneficially 
discussed) shall have been settled, and our differences 
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composed, men will find leisure and inclination to attend 
to things once the agreeable and improving recreation 
of public characters at their homes — to Science and the 
Arts of Civilized life. 

I had feared that a harsh unsocial feeling, the result 
of Religious and Civil discord, had come over us ; in 
vi^hich all that was ingenuous, all that served to soften 
and refine our manners, was in danger to be lost — a 
prospect for every friend of his country to shudder at ! 
But some late evidences of an increased attention to these 
pursuits, and of solicitude to promote them, induce me to 
hope that I have been mistaken ; and that even for the 
coming generation I shall not have written in vain. That 
men will yet be found, not so wholly sunk in the vortex 
of business and strife, as not to pay some regard to that 
wonderful system of cause and effect in nature, which 
is ever in play around them. 

The work I have now the privilege of presenting, 
under your patronage, to my Fellow Citizens, is calcu- 
lated to inform them, on the ground of observation and 
fair induction, (apart from Mathematical dreams and fine 
spun theories,) of what they may desire to know of the 
Climate and Seasons of the district in which they dwell. 
It will be found enriched, besides, with an abundance of 
facts drawn from authentic sources, respecting the phe- 
nomena of other climes. It may be used, either as a 
book of reference, or (by those who possess but a mo- 
derate share of previous scientific information) as a 
Lecture on the ScUnce of Meteorology , of which it 
treats. 
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Such are its claims to the notice of the City of Lon- 
don — a notice you have (by the permission to use this 
liberty) kindly contributed to secure to it. Six and 
twenty years agjo, upon the day of the entrance of the 
Chief Magistrate upon his oflfice, the author began to 
keep his Register of the Weather for publication. He 
has derived much, in addition to his own, from matter 
of like kind before in print; and from the labours of 
faithful associates. Having however pretty long ceased 
this daily account, he has been content to be occupied, 
at intervals, in digesting and preparing for public use 
what he found ready to his hands: satisfied that the 
Science he is thus promoting rests on the solid basis of 
a Natural System; that it needs only to be studied in 
order to be known; and only to be cultivated, to bring 
forth fruits beneficial to his country and to mankind at 

large. 

I find I must now resume the first person, and con- 
clude with the assurance of my being, under every due 
feeling of respect and attachment, 

Your faithful friend and fellow-citizen, 

THE AUTHOR. 
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INTRODUCTION TO THE FIRST EDITION, 



PRINTED IN 1818. 



OENEBAL OBSEBVATIONS. 



MsTEOBOLOGT, though greatly advanced of late years, especially 
in what regards the perfection of its instruments, and the art of 
observing the changes of the Atmosphere, is yet far from having 
acquired the regular and consistent form of a science. Its facts 
fie for the most part scattered, or rather buried, in Volumes 
chiefly taken up with other more cultivated branches of Natural 
philosophy: and it is only where detached publications have been 
ventured on, by Individuals engaged in the study of particular 
classes of phenomena, that its principles have been developed 
with the clearness and method of which they are susceptible. A 
pretty large number of observers have been long engaged in 
doing for this science the office which the Chaldean shepherds are 
thought to have performed for Astronomy. We may now pro- 
bably venture, with safety, to anticipate some of those conclusions 
which posterity will otherwise have to draw from our data — ^to 
lay the ground-work of the edifice, if not to proceed to build, 
with the present materials. Should it be inquired, for what end — 
the answer (without travelling to more remote consequences) may 
be, for ibe benefit of Jgriculture and iV^avigation : two oAoi^^cXA 

VOL, I. -R 
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of that magnitude, that the most distant prospect of the smallest 
permanent addition to our store of knowledge and experience con- 
cerning them, will be slighted by none but those who have not 
duly considered the influence of science on the arts, and of these 
on the well-being of society. 

An extensive co-operation of observers in different countries 
has been justly deemed essential to the perfection of Meteoro- 
logical research.* But if we except the single instance of the 
Society at Manheim, patronized by the Elector Palatine, the 
voluminous Transactions of which, compiled from an extensive 
correspondence, include the years from I78I to 178^9 there 
seems to have been nothing done on a great scale to attain this 
object. 

In the mean time observations continue to be made and pub- 
lished throughout Europe ; and it is probable that many Indir 
viduals have acquired, at least, a knowledge of the peculiar fea- 
tures of their own Climate, and of the facts which, properly 
arranged, would form its History. The production of audi a 
work for each of those districts, in which the requisite obserrations 
have been made, would greatly abridge the labour, if it did not re<- 
move the principal difficulty, of a general view of the phenomena of 
our Atmosphere, in their various localities and relations through 
the Year: which bebg obtained, we might proceed to constitute, 
on sound principles, the theory of the science.*|* 

The Volume, which on such considerations is now offered to 
the public, is composed chiefly of the observations of ten year^j 

* Kirwan on the Variaiions of the Atmosphere, Dublin, 1801. 

t In the spring of last year, [1817] I attempted to give a coup d'oeil (^tbe ftcts 
and princdples of this interesting department of knowledge, in the way of I^ectures 
to a circle of friends. The best sketch which I was able to get ready for the occasion, 
aided by the globe, some graphic representations, and a few experiments with 
instruments, proved so far satisfactory, that I have been induced to give expect- 
ations of enlarging and publishing it. But I cannot promise, as my friend 
William Phillips (whose " Lectures on Astronomy" instructed and gratified 
the same audience) has ventured to do for me, that this shall be done '< at no 
distant period.** 



OF THE CALENDAR AND ARRANGEMENT. iil 

from I8O7 to 1816 inchmf^Cy made in the neighbourhood of 
London, They have appeared, for the most part, as Monthly 
Reports in different scientific Journals ; but of necessity in an in- 
sulated form, and without the connexion and the illustrations which 
it has now been my*endeavour to bestow upon them. They are 
intended to form Cin a Second Volume) the basis of such a me- 
thodical account as I have hinted at, of the Climate of Lon- 
don : or rather of that district in which the Metropolis and its sub- 
urban branches, have, during the last ten years, been Ibpidly 
extending. 

OF THE CALENDAR AND ARRANGEMENT. 

In introdudng to the reader's notice this Collection of observ- 
ations, I ought in the first place to account for the peculiarities 
of the ar ra n gement. I had given them, from the first, to the 
press, not as usual, in Calendar months ; but in periods of a Lu- 
nar revolution. In so doing I had two objects in view. 

In the first place I obtained an earlier insertion in the periodical 
publications (which come out on the first of each month) than 
would have been possible, had I carried them up to the close of 
the preceding month : the difference, as the reader will perceive, 
is, on an averi^e, two weeks in my favour, though at the expense 
to the publisher of inserting one Table more in the course of two 
years. Secondly, and what more induced me, my attention had 
been for khuc years called to the question, so much agitated 
among Meteorologists, whether, and in what way, the relative 
positions of the Moon in the different parts of her complex orbit, 
influence the state of our atmosphere. I thought the most con- 
venient way of investigating this subject, and which might bring 
out, even unexpectedly, facts capable of deciding the question, 
would be to digest my Results in Lunar periods at once. I lost 
by this means the facility of having them compared monthly 
with those of other Observers : and 1 obtained, in return, mate- 
rials sufficient far deciding in the affirmative the first part oi \)Eve 
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question above mentioned, as well as for throwing, possibly, some 
light on the second ; which, however, is one of too great difficulty 
to be treated with much success, except by combined and eofien- 
sive observations. 

Having adopted, at the commencement, i period beginning at 
the new moon^ the first three years will be found thus arranged. 
From the close of the year 1809, however, I prefen*ed the Last 
quarter ; as by setting out from this, the Phases of New and FuU 
moon ^appear in the midst of their respective moieties of the ob- 
servations. 

One other circumstance I may here notice. I have prefixed to 
the Calendar names of the months their numerical designations, 
and where I write myself, I use these in preference. This is the 
phraseology of the Society of Friends to which I belong, and is 
from principle, as well as education, a part of my form of Chris* 
tianity. The Reader, who may not approve of this peculiarity^ 
will therefore be pleased to tolerate it ; which he will do the more 
willingly, on finding that it interferes but little with his conveni- 
ence in reference. 

The following is the method I use in noting my observations. 
About nine in the morning, I make the round of the Instruments 
(the situation of each of these will be noticed, in treating of it in 
its place) ; I £nd it the securest way to do this with the slate and 
pencil in hand. The direction of the Wind, for the past twenty* 
four hours, usually from memory but with due reference to the 
present posture of the Vane, is noted for the^r«^ column. 

The actual place of the quicksilver in the barometer, with the 
place it has moved from, as indicated by the hand index, are put 
down for the second and third columns ; and in the fourth and fifth 
the situation of the two indexes of the thermometer , which are 
then adjusted with the magnet. The amount of rain is ascer- 
tained and noted for the seventh column. The actual place of 
the index of De Luc's hygrometer occupies the sixth column — 
but always a day in advance of the other observations : all of 
which, as relating to the past twenty-four hours, come under the 
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date of the day preceding that on which they are thus noted. In 
other words, the day I use extends from nine in the morning to 
nine the next morning. The daily Evaparatiofi occupied the 
sixth column before I began to mdce use of the Hygrometer. 
After inserting these in their places in a book, previously ruled, 
and the ruled page dated throughout, I add, on the opposite page, 
miscellaneous Notes, from memory, as to past, and from observ- 
ation as to present phenomena. 

OF THE WIND AND VANE. 

In noting the Winds, I have used only eight points of the 
compass ; the observations are therefore, in general, but approx- 
imations to truth. I have endeavoured to give the prevailing 
wind for the day ; neglecting this consideration only to show the 
order of succession, or on account of a remarkable degree of 
force. 

If we reflect on the height of even the denser part of the At- 
mosphere, and the great proportion of night to day in our win- 
ter months, when the winds are busiest, we shall be forced to ad- 
mit that our knowledge of the currents in the variable climate of 
these Islands is very imperfect. Like fishes inhabiting the bot- 
tom of an ocean, we are insensible to much of what passes over our 
heads. 

The Vane, however, is not the limit of our means. We know 
that certain winds always set in above, before they are felt below; 
and it is when they come so low, as that we can detect their di- 
rection (in the day-time at least) that they have the greatest influ- 
ence on the character of the season. These subsiding currents 
may often be traced by bringing some elevated streak or spot of 
Cloud, which may appear at first motionless, into visual conjunction 
for a short time with a fixed object, such as a tree-top, or the 
parapet of a house. Balloons are more effectual, as they show 
every current they pass through ; but they are too troublesome 
for trequeot use. The low currents, which glide up and doiiXL 
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the valleys in a calm evening, are often amusingly marked out by 
the Smoke ; which they will carry to a small distance, and then 
return at an acute angle in the opposite direction. And this 
means of detecting light w]|||Bb is at no time to be neglected. 

For the strength or violence of the wind, I have employed 
only the terms in general acceptation. An arbitrary Estimate of 
the force by marks or numbers, I consider as conveying nothing 
more definite than the usual phrases ; and I have never possessed 
an Instrument for measuring the degree of force that satisfied me 
in use. Nor would the daily use of an instrument, if constructed 
on more certain principles, be convenient; except in prosecutmg 
specially an inquiry into this subject. Perhaps some ingenious 
artist may one day overcome the difficulty for us, by making an 
Anemometer, which shall register its own indications for the 
twenty-four hours. There is a good design for one, to show the 
wind and its force at the time of inspection^ by Kirwan, which 
may be seen in the Philosophical Magazine, vol. xxxiv. p. 247* 
It is extracted from the Transactions of the Royal Irish Aca- 
demy for 1808, and exhibits a good basis for the above-mentioned 
project. 

I have always employed a very moveable and sufficiently ele- 
vated Vane. As this instrument is often clumsily made and 
fixed, I shall take this opportunity to lay down some principles, 
by attending to which, a workman may be enabled to set up a 
good one. 

1. As to Form : it should be simple, to ensure durability ; and 
such as that the resisting , surface may be as nearly as possible 
confined to one side of the spindle. It is curious to observe how 
this principle is commonly violated on our public Edifices. 
Either some inelegant caprice takes possession of the architect or 
artificer, or it is taken for granted that a new Vane must be unlike 
any old one in existence. The shortest way to convince the work- 
man on this point will be, to propose to him to solve the probable 
efiect [as to resistance] of making a vane alike on both sides : as 
he will soon see that such a vane would be continually taken on 
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its broadside by the wind ; and consequently, that every approach 
towards this equality of resistance must both diminish steadiness, 
and increase the strain on the spindle. 

2. As to SfMpension : a spindle of hard iron, tapering to a 
point not finer than that of a crayon, should enter into a Tube 
stopped by a harder substance. A. flinty having a smooth concave 
face on one side, will answer for this, and it may be fixed in a socket 
as much larger than the tube itself as is necessary, and so joined 
to the tube. The Spindle is likewise to pass through guides in- 
serted in the tube, and to be sufficiently longj to allow for sub- 
sidence by wear at top. On it, the moving part should rest in 
equilibrium. The Counterpoise is best made by a loaded ball, 
carried out to the proper distance (which may be found by trial 
before fixing it) on a slender, single or double branch of iron. 
The whole is to be kept down on the spindle by means oS a^ecoxA^ 
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and larger, moderately loaded Ball, mounted on the centre of the 
vane, and turning with it. 

There are vanes to be had ready-made in London, which fulfil 
pretty nearly these conditions, that of great durability excepted. 
This is best insured, where expense is not an object, by using 
copper well gilt for the material. 

3. As to position : it is obvious that this instrument ought to 
be clear of deflections and eddies, from objects on the same or a 
higher level.* That it may the more easily be so placed, the 
spindle may end in a taper shaft, capable of receiving a fir pole : 
the latter should be well painted before fixing, and the Vane 
put on and adjusted after it is fixed. 

In this stage of the business the workman will require a Com- 
pass, if letters are as usual attached to the vane; and he must 
observe, that when the Needle, by moving the compass round, is 
made to point to the Variation north (at present 24'' West of 
North), the north on the card of the compass will be the point 
for the north of the vane. The exact Variation is now annually 
inserted in the Philosophical Transactions, and other publica- 
tions. 

The vane in the figure is on the scale of an inch to a foot: 
the Section, in which the spindle, the flint, and the guides are 
represented, is drawn two inches to the foot: the spindle and 
tube are stout enough for a much larger vane : the branches car- 
rying the ball are seen edgewise. 

OF THE BAROMETER. 

On the construction and uses of this instrument much has 
been written which need not be here repeated. In applying it 
to the purpose of the Meteorologist, it is the due attention of 

• The site of Geneva remarkably exemplifies the effect of local position in this 
respect Here, owing to the direction of the valley, the vanes point almost 
constantly either to SW or NE: the cross winds going over above their 
leveL 
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the observer to the chcmgea it undergoes, rather than the per* 
fection of the instrument itself, that serves to promote science. 
Yet as the mean of a given number of observations at any place 
is applicable to other not unimportant ends; and as these means 
must for the most part differ by but small quantities, it is desir- 
able that every Barometer, from which we are about to take the 
pains to register a series of changes, should have the previous 
labour bestowed upon it of adjustment to a fixed standard : which 
is probably done in but few instances at present. As to cor- 
rections for the slight variations of Temperature which take place 
in an inhabited apartment, I have not thought it needful to enter 
upon them. These niceties appear to belong to a more advanced 
Btate of the science ; and there are other sources of discordance, 
at present more obvious, in the generally varying and imperfect 
construction of the instrument. 

I have employed the same Barometer in all my observations 
At home : but in consequence of slight accidents, it has been 
more than once re-fiUed, in doing which I have endeavoured to 
jestore, as nearly as possible, the former adjustment. It is on 
the wheel or siphon construction, made by HacL8 about the year 
1796. The scale extends through a space of eighteen inches, 
and the workmanship is delicate ; the weight which rests on the 
quicksilver preponderating by but a few grains, so that the 
Raditcsy or hand, makes a sensible libration on suddenly opening 
or shutting the door of the room, as well as during the 
passage of the strong gusts in a storm of wind. I find an 
advantage in having it fixed in a place by which, when at home, 
I pass frequently in the course of the day : for as often as I per- 
ceive, by the divergence of the radius from an indewy which is 
also made to traverse the circle, that there has been a movement, 
I adjust the }atter to the place, and thus secure the Extremes. 
At the hour of observation, if the movement has been wholly in 
ascent or descent, the Extremes are found, the one in the highest 
or lowest point of yesterday, the other in the present place of the 
radius: hut if there has been a change of direction to an^ exV 
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worth notice, the index (which is never put back again in thig 
case, but left in its jdace) points out one of the Extremes to be 
noted, and the radius the other. It is rare that such changes 
happen in the night, or more than once in the twenty-four hours. 
To obtain a true Mean for this period, it would be needful to 
put down a considerable number of observations. In re-printing 
my Tables, I have given the extremes only ; purporing hereaflter 
to make use, in another way, of the Medium heights, which 
were printed for several years in a third column: and the same, 
as to the medium heights of the thermometer. 

I have possessed for some years an eight-day Astronomical 
clock, having a Barometer connected with it, made in I766, by 
Alexander Cummingj and which, on the decease of that excel- 
lent mechanic^ his family allowed me to purchase by a valuation. 
This curious instrument records, by means of a pencil supported 
on the quicksilver, and traversing a revolving scale, the move- 
ments of the Barometer throughout the year ; requiring for this 
purpose little more attention than the regular winding up of the 
Clock. When I bought it, there was a latent defect in the bear- 
ings of the escapement, which for a long time gave me consider- 
able trouble, the false beat which it occasioned coming on at 
uncertain intervals, during which the going was incorrect. This 
I have at length discovered and remedied ; and as I can now put 
full confidence in the reports of this Automaton^ I shall probably 
give them to the public at intervals, with remarks. [This has 
been done as to a small portion only: the whole, to 1830 inclu- 
sive, are contained in this Edition.] In the mean time I may 
observe, that the advantage it confers on a diligent observer, with 
respect to the Ewtremes of movement, is less than might have 
been expected. These may be got nearly as well, with daily 
attention, in the way I have mentioned, from a good Barometer 
alone : but in the case of absence from home, in that of great 
depressions, which may have their crisis in the night, and for 
studying the succession and character of the different movements, 
it is a most valuable assistant. 
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In the autamn of 1801, being desirous of exhibiting on a Tery 
large scale the variable pressure of the atmosphere, I determined 
on filling a Barometer with Linseed ail^ which is known to 
remain fluid in the greatest cold that obtains in our winters. 
The Tube was an inverted siphon of lead pipe, fixed against an 
outer wall of my house; the short 1^ of the Siphon, in which 
the movement was obtained, passing into the basement story. 
I had the two extremities made of tinned copper, each an inch 
in diameter. The proportions of the instrument were deduced 
from a comparison of the respective specific gravities of the oil 
and of quicksilver. I calculated the range of the Column at 
about three feet six inches; one half of which being lost by the 
siphon construction, the remainder might still have been extended 
by a float and pully, with a proper radius, to a Scale of several 
yards. I managed by means of the air-pump, and by repeatedly 
exposing it to the Torricellian void in the tube itself, to dear the 
oil of the great quantity of air which it contained ; and in efiect 
to place it in counterpoise with the atmosphere. On proceeding 
to observe the movements, by means of a rod supported on the 
shorter column, I found the range such as I had expected: but 
the discrepancy of the proportionate variation of the oil and 
quicksilver Barometers was continual and great. The cause of 
this appeared to lie in the changes of Temperature out of doors. 
These might have been allowed for by calculation: but as it 
was evident that the lead pipe also must undergo considerable 
changes of capacity from this cause, the project became too 
complicated, and I gave it up. I still think that in some situa- 
tions, such as the shaft of a mine, where the requisite height 
could be obtained for the column, with an equable temperature, 
such an instrument might be useftilly employed, either with Lin* 
seed oil, or Water, to procure a large extent of variation. 

OP THE THEBMOMETER. 

I shall say nothing in this place about the common Ther- 
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mometer, in the use of which the Meteorologist only partakes 
with others. The Thermometer of Sioo may be called his exclu- 
sive property, and it is the best adapted to his purpose. This 
most useful instrument was invented about the year 1780, by 
James Six, of Canterbury:* the following year was probably the 
first in which the Temperatures of both day and night were accurately 
noted ; and this observer first discovered that the nocturnal cold 
is greatest near the surface of the Earth. The idea of a Ther- 
mometer to mark the extremes of temperature, appears to have 
originated with one of the Bernouillis: it was worthy of a great 
genius, and the science will continue to owe much both to the 
invention which conceived, and to the ingenuity which ex&r 
cuted it. 

Like some other instruments, however, this has become de- 
graded in the hands of successive workmen: it has now several 
defects; and as we have no substitute for it of nearly equal 
merit, I shall bestow some notice on these faults, and point out 
the most obvious remedies. 

1. The size of the whole instrument has been injudiciously 
lessened. Originally, the Tube containing the alcohol was 
^^ about sixteen inches long, and five-sixteenths of an inch in 
diameter.*' I now meet with' them commonly of about half this 
length: though it is obvious, that the crowding together of the 
divisions of the Scale, which ensues from this change, must 
increase the chances of error, both in graduating and observing: 
while in point of sensibility (the usual reason for a small bulb) 
the instrument can have gained but little. 

2. The original construction of the Indea^es, or floats, has 
been abandoned, I know not on what account ; but the substitute 
is, at all events, a bad one. A spring made of no better material 
than a stifle hair is now imperfectly attached to a needle, which is 
capped at each end with a drop of glass. But the needle was at 
first inclosed in a fine tube of glass: this was inserted at each 

* See Philosopliical Transactions, vols. IxxiL Ixziv. IxxviiL 
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end in a short cylinder of glass, nearly of t^e diameter of the 
tube in which it was to move ; and the spring consisted of a glass 
thread, drawn out taper from the upper cylinder, to the length 
of three-fourths of an inch ; which, being set a little oblique, 
pressed lightly on the side of the tube when introduced. — 

Then as to the magnet^ [instead of the small ones commonly 
sold with the instrument,] I would advise such an one as will at 
all times command the needle: one which will liflb some pounds, 
and with provision for keeping a weight appended to it, to pre- 
serve its power. The sinking of the index, which defeats the 
whole purpose of the invention, I conceive will thus be effectually 
prevented. At any rate, stiffer Springs and a larger Magnet 
must be resorted to, to regain its reputation. 

3. There is yet a third defect. At the first approach of cold 
weather, a small bubble of air sometimes makes its appearance in 
the spirit, which, increasing and getting into the tube, at length 
occupies several degrees of the scale; but without disturbing the 
results in proportion. [This is the consequence of using spirit 
which has been some time exposed to the air. I have ad- 
vised the boiling of the alcohol just before using it; for which 
a Florence flask, over a spirit lamp, will serve very well. It 
should be only half filled, and of course not corked.] I have got 
rid of this air, by first cooling the instrument, so as to bring the 
air back into the spirit tube, and then making the bubble move 
to and fro in the spirit before the fire: the pressure caused by 
the expansion of the included air and vapour, soon drives it back 
into the spirit; but it is apt to re-appear. The radical cure is, 
to break the point of the upper bulb, and let in the atmospheric 
air: very little waste of the spirit will ensue in a long time, if 
the point be fine: if it be too solid, the glass may be detached 
from the frame, and the point cautiously drawn out before break- 
^^gi hy heating it at the flame of a spirit lamp, and applying 
another piece of glass when it is hot enough to adhere. But as 
this requires a practised hand, the workman should leave the 
upper bulb with a point fine enough to be easily nipped off 
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should it be found needful. Spirit may be introduced into this 
upper bulb at any time, by first warming, and then cooling it 
with the aperture immersed. 

4. The descending Scale is often, and indeed generally, gradu^ 
ated further than the lower end of the index is capable of fol^ 
lowing it. The workman may avoid this, by sparing a few de- 
grees at the ascending extremity of the scale. Here he need 
not, f&r atir climate^ ever go up beyond 110^ [so the index 
follow]— while, at the cold extreme, the index should be capable 
of showing 10^ below Zero, which will suffice in ail cases. 

5. A Six's Thermometer should be mounted (at about five 
feet from the ground,) and screwed on a fixed support ; not hung 
up free, (as the present construction indicates,) and liable to 
swing and strike with violent gusts of wind. Or a mahogany 
frame may be provided with two projecting brackets, into which 
the box scale may enter by a pivot at each end. By this means 
the Thermometer may be set facing that part of the general 
North exposure, where, from the disposition of the surrounding 
objects, the heat may have the freest radiation to the open sky; 
a point which late discoveries show to be important: and in 
situations where it is inconvenient to go in front, the scale will 
then admit of being turned on occasion towards the observer. 

To the above mounting, it will in some situations be proper to 
add a small shelter above the instrument, which shall sufiice to keep 
off direct showers at least — and, at a suitable distance on the 
West side, a shade moveable on hinges, to be interposed, in the 
heat of summer, between the instrument and the rays of the 
afternoon sun. 

As the position of the Thermometers which I have used varied 
in the difierent stations, it will be most convenient to describe 
this when treating of the Mean temperature at each. 

OP THE HYGROMETER. 

In determining to substitute for the daily amount of Evi^ra- 
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tioBLy in one of my columns, the degrees of moisture indicated by 
the Hygrometer, I had no hesitation in making choice of that of 
De LfAc. This instrument is capable of bearing, with little 
injury, a constant exposure to the air abroad: I have accordingly 
kept it hung up, near the Thermometer, in a small tin firame, the 
sides and bottom of which are of open work, with a glass in firont: 
so that the whole instrument is visible, and the air freely admit- 
ted, while the rain, and the fingers of the curious, are excluded. 

My instrument consists, essentially, of a very slender strip ^S 
Whalebone^ which, having been cut out of the piece (icroaa the 
grain f and reduced by scraping to the requisite thinness, with a 
leng^ of About three inches and a half, is so mounted in a brass 
firame, with a counteracting spring of wire, as to move an Index 
round a circular scale of three inches circumfisrence. The short- 
ening of the strip of Whalebone by dryness, and the lengthening 
by moisture, while the Spring keeps it extended, respectively 
carry the index towards the Extremes of the scale. The Moist 
extreme, which the inventor fixed at 100% is now and then 
attained, in winter, in the natural state of the air: but the Dry 
at no season. 

The latter is accordingly fixed by a method, in which the 
buyer may at any time prove for himself, whether the instrument 
has had, or retains its proper adjustment. For this purpose, a 
few ounces of fresh-burned quicklime are to be put into a dry 
wide-mouthed stopper bottle, with sufficient room above for the 
Hygrometer to rest upon the lime without soiling the whalebone. 
The instrument being placed, the stopper is to be put in, and, 
for greater security, closed round with putty. In forty-eight 
hours, or thereabouts, it will be seen whether the index, under 
these circumstances, will pass to Zero^ which point it ought not 
to exceed. The Hygrometer is next to be exposed for a few 
hours, under a close glass to the vapour of water, at a mean 
Temperature, and if convenient, in a mean state of the Barome- 
ter; but without being immersed in the water. The index, if 
right at the other extreme^ should now go to 100^« 
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Should it prove out of its place, yet with the proper range^ 
there is at the bottom of the frame a small screw, by turning 
which it may be adjusted: but should the range prove several de- 
grees too large, or too small, the instrument should be rejected. 

This Hygrometer shows the effect of moisture on Whalebone 
to be precisely the same as on a deal board: which, as every one 
knows, will swell, or extend itself in breadth, in a moist atmosphere, 
and contract again as it dries. Now the board, after a few Sum- 
mers and Winters, loses this property, or becomes seasoned : and 
there is no doubt that the same effect must be produced in time 
on the Whalebone. But the texture of the latter substance is so 
greatly superior in hardness and firmness to deal, that it is proba- 
ble few single observers will wear out their instruments. If de- 
terioration, however, be dreaded, it may be indefinitely put off, 
by exposing the Hygrometer only at the time of observation : the 
few minutes taken up in observing and noting the other instm- 
ments, may often, (though they will not always,) suffice to make 
it take the degree of moisture present in the air. And for such a 
mode of observing, the delicate Hair hygrometer of Saussure, 
of which I have had as yet but little experience, will be preferred 
by accurate Meteorologists. It is necessary to observe, that 
though graduated alike, these two instruments do not range to- 
gether, and their results must not be entered in the same column. 

I caused a workman to add to the Hygrometer of De Luc, a 
pair of detached indexes, to be moved by the one in connexion with 
the Whalebone ; in such a manner as to show the greatest degreea 
of moisture and dryness, which take place in a given interval: 
but I have not yet had opportunity to prove how far they will 
answer in practice. [This instrument was subsequently neg- 
lected.] 

OP THE GUAGES FOB RAIN AND EVAPORATION. 

» are treated of together, as being connected in the most 
orly— ^he graduated measure for the water. 
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The rain^auge consists of three pieces, a funnel, a bottle, and 
the measure. The Ftmnel is most conveniently made of five 
inches opening, and of the form represented in the figure: the 
mouth-piece of brass, turned in a ladie, the remainder of tinned 
copper. It has two necks : the inner and longer one widening a 
little downward, enters deep into the Bottle, and conveys the rain : 
the outer neck is soldered on the cone of the Funnel, having no 
opening into the latter: it serves the necessary purpose of pre- 
venting the entrance of water from the outside ; and by resting 
on the shoulder of the bottle, it gives steadiness to the frmnel. 

As to the Bottle^ a common wine-quart will contain from two 

to two and a half inches of rain on this funnel ; but it is better 

to use a three-pint bottle (technically turned a Winchester quart)^ 

^hich has the proportions given in the figure. For an unusual fall 

of Rain may happen^ when a previous quantity has not \)eeii 
yoL, I, o 
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measured out: and it is on such occasions that we would wish, 
more especially, to be certain of the amount. 

A cylindrical Glass of the depth of eight inches, exclusive of 
its foot, and an inch and a third in diameter, serves to make the 
Measure, It is graduated in parts, each of which is equal in ca- 
pacity to the depth of a hundredth part of an inch on the area of 
the mouth of the funnel. A Glass of the above size will measure 
out fifty such parts, or half an inch, at once. The graduation is . 
conducted on the principle (which is a medium between calcula- 
tion and experiment) that a Cylinder of water at a mean Tempe- 
rature, an inch deep, and five inches in diameter, weighs ten 
ounces Troy. The hundredth part of this, or forty-eight grains, 
is accordingly taken for the graduating quantity, and the Scale is 
formed by successive additions, at each of which the surface is 
marked. Considering the nature of this operation, which scarcely . 
admits of our going to fractions of a grain, I suppose the above 
standard to be sufficiently correct. I have been accustomed to 
etch the scale on the glass with fluoric acid ; but it is more con- . 
spicuous when engraved at the glass-cutter'^s wheel. Previously 
to sending it for this purpose, the whole scale should be traced, 
either on a strip of paper pasted on before it is divided, or in oil 
paint on the glass itself. A diamond, or steel point, may be used 
in default of oth^ means, for engraving the scale. 

Although I recommend these dimensions as convenient, and 
have had them executed in different instances fior others, I havt 
hitJberto used a Gauge, the funnel of which has eight inches aperv 
ture, and the Measure is graduated by the quantity of a hundred 
and twenty-four grains, the bottle being large in prop<»rtioii. 

For Tropical climates, and in cases where a large bottle is 
found incmvenient, the whole recipient piurt may be of tinned 
c(^per, the rim excepted, whidi is still to be of turned brass. 
On this construction, a moveable Funnel may be let in, so at to 
rest below the rim and prevent evaporation ; a spout, with a small 
aperture, should also be pK)vided at the side, both for ib< 
convenience of emptying the water into the measure, and to 
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permit the air, on occasion, to pass out freely. (See the figure 
aboYe.) 

The PosUion which, since the year 1811, I have preferred for 
the Rain^aoge, is to sink it into the ground, bringing the mouth 
of the Funnel nearly to the leyel of the turf; which should be 
kept cut, so as to leave a dear space of an inch or two around. 
In winter, when Snow may be expected, it is proper to raise it a 
few indies. A thick sheet of snow is apt to have a large depres- 
sion above the Funnel, the sur&ce of which, slightly thawed and 
frozen again, has, m(»e than once, collected and sent into my 
gauge a redundancy of water. On the subject of different pro* 
ducts from different situations of the gauge, the reader may con- 
solt the appendix to Table LXIV^ 

The graduated measure for the Rain being numbered on the 
opposite side of the scale downward, serves also to ascertain the 
EvaporaHcn. For diis purpose, a cylindrical tinned copper ves- 
sel ia employed, of five- inches diameter within, furnished with a 
rim to prevent spilling, in which is a lip, set on clear of the cylin- 
der. Two measures, or an inch) of water being poured in, fills 
two thirds of the Cylinder : the vessel is then placed near the 
ground, in a situation where it may be sheltered from rain, and 
have the sun^s rays without r^exion. At the end of twenty-four 

c 2 
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an inch in length, the water, (when the Scale has been so pbu^ed 
as to make just an inch difference in the perpendicular between 
the two extremes,) makes a bead, or half round, against the lower 
surface. This is to be brought to touch the upper division at 0, 
after which it will descend, forming a tangent to each division as 
the Evaporation proceeds, and indicating very neatly, by simple 
inspection, the Results.] 

Lastly, for delicate occasional observations on Rain, Dew^ and 
Evaporation, I have an Instrument which will indicate either to 
the thousandth part of an inch, and which I likewise find useful 
m graduating other gauges. This Instrument, a figure of which 
is given on the succeeding page, I shall now describe. 

A funnel like that of the Rain-gauge, but with an upright 
cylindrical rim, five inches in diameter, terminates in a glass tube 
twenty inches long, and of half an inch calibre; having at bottom 
a good stop-cock. The Tube is graduated on the principle of the 
glass measure above described : but the divisions are here wide 
enough to admit of decimal subdivisions. When the Instru- 
ment is used for Evaporation, the tube is first to be filled to the 
Zero at top ; a full bottle of water is then to be added, so that the 
surface may stand at a proper height in the Cylinder during the 
experiment ; at the close of which, the same quantity of water 
being returned into the Bottle, the deficiency will appear in the 
Tube. When for dew, or for rain, in minute quantities, or at 
short intervals, water is to be introduced up to the zero at bot- 
tom, and the inside of the Funnel moistened with a sponge at the 
outset; the difference in volume caused by change of temperature, 
must, in these delicate experiments, be obviated or allowed for. 
This instrument requires, likewise, a support to keep it upright 
and steady in use. 
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OF THE VAPOUR-POINT. 

As I have two or three times in the course of my observations 
made mention of the Vapour point, I may here explain, that by 
this term is meant the degree of Fahrenheit's thermometer, at 
which a body colder than the air (such as a glass of pump water) 
will cease to collect moisture from it. For this experiment, (which 
was first introduced [here] by Dalton, and is a useful one in 
studying the subject of rain, though seldom performed,) the 
liquid in the glass should be cold enough, either naturally, or by 
artificial refrigeration, to ensure the effect above mentioned ; then, 
as the Temperature of the glass slowly increases by the contact 
of the moist air, it is to be repeatedly dried with a clean cloth, till 
Dew no longer reappears on its surj&ce; at which moment a de- 
licate Thermometer, previously immersed in the liquid within, 
gives the Vapour-point, or the lowest temperature at which va- 
pour can subsist in the actual state of the atmosphere. See the 
notes to Table I. LXY II. LXXXIII. [The Reader should also 
consult on this subject, DanielVs ** Meteorological Essays and Ob- 
servations," where he will find a new hygrometer, founded on this 
principle, with an account of many Experiments on the state of 
vapour in the atmosphere. Published 1823.] 

OF THE CTANOMBTER. 

One of these instruments having been put into my hands by 
Professor Pictet, at Geneva, in the summer of 1816, 1 brought it 
home to make trial of its use ; but tiie almost continual recurrence 
of turbid skies since that period, has nearly defeated my purpose 
hitherto. I shall, however, describe and figure it for the reader's 
information. The figure is drawn one fourth of the actual di- 
mensions. I have not attempted to express more than the gene- 
ral outline. 

The Cyanometer of Saussure is, in effect, a circle of small pieces 
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which turning on a joint, could at any time be shut to the cap of 
the pillar, so as to make the whole a Conductor to the earth : and 
in this state I commonly left it when out of use. When I re- 
moved my residence, I took down this apparatus, and have not 
erected it at Tottenham. Hence the deficiency of Electrical ob- 
servations in the latter years of my series. 

3. By the Insulated kite. This subject is well handled by 
Cavallo, in the second volume of his Treatise on Electricity. The 
few experiments I have made with the Kite amply confirm to me 
his opinion, that the metallic thread is the Conductor in this case, 
and the kite its support only. I have likewise discovered what 
seems a material improvement. Instead of twisting together the 
conducting and supporting threads, as heretofore, I leave the 
Kite with its string precisely in the state in which boys raise it: 
so that it may be flown in a pretty high wind^ and carry out plenty 
of line of sufficient strength; or in gentle gales, a lighter string. 
The conducting thread, which may now consist of the fine lace- 
thread before intertwisted with the common string, is tied to a 
loop in the latter, two or three yards below the Kite: so that 
while the Kite is set up by two persons, a third lets out the Lace 
from an insulated reel: keeping always to leeward, that the 
stress may be wholly on the common string. When this is 
let out to the desired length, it is likewise insulated, by at- 
taching a loop tied in it to a hook fixed on a glass handle. 
By this management, the conducting thread hangs as nearly 
perpendicular as the wind may permit, and is in little danger of 
breaking. 

Those who attempt to use this apparatus should have skill 
enough to know when the clouds actually portend a discharge to 
the earth: at which times alone I believe it to be attended with 
any danger. It is the most likely method I know of, to obtain 
satisfactory observations on the Electricity given to the air by the 
passage of clouds. That of rain, hail, or snow, is certainly best 
collected by the insulated rod. 

4. The variable Electricity of the atmosphere has been found 



OP THE NOTES AND MISCELLANEOUS MATTER. XXYU 

to sffisct considerably the action of De Luc's eleotrical column. 
As some instances of this kind occur in the observations of my 
firiend Thomas [now Dr.] Forster, inserted in this work, I shallfoUow 
his description of the instrument. It is composed of a gteat num- 
ber of small circular and very thin plates, of silver, of paper, 
and of zinc, placed alternately on each other, and pres- 
sed dosely together, so as to form a Column. One end of the 
column thus arranged is observed to become permanently electri- 
fied plus, the other mintM : a bell is connected with each, and a 
small ball of metal is suspended between the bells. The whole is 
enclosed in glass and insulated. From the tendency of the Elec- 
tricity to become equalized, while it is continually renewed, the 
metallic clapper keeps passing to and firo between the bells. And 
the varieties in the kind of Pulsation produced by this means, 
with its occasional mtervals, or even cessations for a considerable 
time, constitute the effects to be studied in connexion with the 
other phenomena of the season. 

OF THE NOTES AND MISCELLANEOUS MATTER. 

The Notes appended to my earlier Tables of observations were 
published in an incomplete state: the confined interest of the sub- 
ject at that period, and some uncertainty as to the probable re- 
ception of the Terms used to designate the clouds, made me 
sparing of tikem for two or three years. On concluding to 
msert the suppressed Notes in this work, I found that, from 
the mode of reference by letters, instead of dates, it would be no 
easy task to incorporate them with the rest. They are therefore 
left in the less convenient form of additions. 

The Nomenclative of clouds^Ho which I have just alluded, 
having now grown into pretty general use among the Meteorolo- 
gists of our own country, I shall not need to introduce it to the 
reader as a novelty. [It is attached, in this Second Edition, to 
the Introductory matter of the work.] The reader will find the 
system in its origin^ state in Tilloch's PhUosophicsIl ^a^«£\iv^) 
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uncertainty is often such as to render it useless to the accurate 
collector. The day of the month being adhered to in kll cases, 
would obviate the inconvenience. 

The Language of these accounts is also commonly vague and 
unphilosophical: a bard gale of wind is too often ^^ a tremendous 
hurricane/'* and frost and floods, hail and thunder, are too 6e< 
quently stated to have been the most severe or destructive ^^ in 
the memory of the oldest persons living !^' Reporters c£ unusual 
phenomena should be cautioned to describe, as accurately as tli^ 
can, in the first place, what they aaWy and in the true order of 
time: after which, if necessary, they may draw comparisons, and 
give vent to their feelings. I am, however, indebted to the pub- 
lic papers for several circumstantial Reports, evidently communi- 
cated by men of science; with which the reader may find it not 
unpleasant to relieve his attention, in looking through this Volume 
for dry facts and coincidences ; and from some of which he may 
possibly be induced to draw the conclusion, that the milder uni- 
formity and tameness of our own Climate, are, at least,' equally 
desirable with the more splendid and various, but destructive, 
phenomena of other Zones. 



Some disadvantage, I am sensible, attends the puUication of 
this first Volume, while the second is as yet not nearly ready 
to appear. The Reader may possibly be disposed to compare this 
collection of fSftcts at the first view to the parts of a dissected Map, 
turned out before him without the accompaniment of a design, by 
the aid of which he might put them together. But in this I have 
followed the natural course of :the labour imposed on me by tfai 
undertaking. To make out of the detached portions of observar 
tions which had been separately formed, a whole^ was the first 
thing to be done. And this was most easily accomplished by 
putting them at once to the press, and supplying what was neces- 
sary to complete the Series, as the work proceeded. They were 
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thus brought into a fit state to be perused for the purpose of 
theory and deduction, in which considerable progress is already 
made. Until the Results can be laid before the public, what is 
now produced may serve the purpose of reference, and occasional 
information on various points of the history of our climate, for 
the series of years comprehended in the Tables. Persons mode- 
ratdy conversant with Natural philosophy, will know how to 
make use of them in this way: still more, they who have been 
accustomed to make similar observations for themselves. There 
are indeed but few at present who can be said to sttidy the sub- 
ject, compared with the number of amateurs in Chemistry, in 
Astronomy, in Electricity, &c. Yet it is one with which Gentle- 
men possessing the requbite information, together with domestic 
habits, might very agreeably fill up a portion of their daily 
leisure- There is nothing splendid or amusing to be met with 
in the outset of such a course: but, I believe, that even in more 
attractive pursuits, the pleasure of study resolves itself, sooner ot 
later, into the feeling of the gradual acquisition of knowledge, 
the perception of the relations, agreements, and difierences of 
facts, and their orderly arrangement in the mind. Now, in no 
one department of Natural knowledge is the field less trodden, or 
the opportunity for a successful exertion of the judgment in 
establishing general principles greater, than in Meteonology in 
its {^resent state. There is no subject on which the learned and 
the unlearned are more ready to converse, and to hazard an 
flpinioa, than on the Weather — and none on which they are more 
ficequently mistaken ! This, alone, may serve to show^hai we 
are in want of more data, of a greater store of facts, on which to 
found a Theory that might guide us to more certain conclusions ; 
and &cta will certainly multiply together with observers. He 
who wishes to study Astronomy (the most perfect, perhaps, be- 
cause the most ancient of the sciences), must begin, I imagine, 
▼here the Chaldeans began, though with so much better means 
before him: — ^he must remark for himself in the heavens, the 
actual courses of the PlaDcts, and the most obviouB '^itvIb Va \Vi^ 
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construction of our own System. S09 to become qualified to rea- 
son on the variations of our own Climate, we should begin by 
making ourselves familiar with their extent and progress, as 
m arked by the common instruments, and the common na- 
tural indications : for which purpose such a model as the pie- 
sent Volume may be found very serviceable. A moderate know- 
ledge of the phenomena, acquired in this way, will naturaUy 
excite a desire to become acquainted also with their causes, and, 
eventually, with the principles of the science. These have been 
ably investigated in parts by several writers: in our own lan- 
guage, by Franklin, Cavallo, Kirwan, Dalton, Mardiall, Welli: 
in French, by Saussure, De Luc, Cotte, Bertholon: a work by 
Beccaria is extant in an English translation; and there are many 
detached extracts of the opinions of foreign authors, as weU as 
Essays of minor bulk, dispersed in the Philosophical Transac- 
tions, and other periodical publications. Dr. Thomson has givai 
a good summary of Meteorological facts in the former editions of 
his System of Chemistry; and Dr. Robertson has done the same 
in a separate work. But we are not as yet possessed of a general 
elementary treatise, displaying in a sufficiently familiar maimer 
the present extent of the Science; which from this cause appears 
more confined and imperfect than it really is. In the early part 
of this Introduction, I made mention of some Lectures on me- 
teorology, which I had a view of publishing. These are neces- 
sarily a more remote object than the completion of the present 
work. I must, therefore, entreat the patience of my friends in 
regard A these: for while I have long owed such a work to the 
Pablic, the materials have been accumulating, and the labour of 
electing and arranging, in a small*compass, what may be deemed 
fctest for the purpose, is likely to be yet considerable. 



PREFACE TO THE SECOND VOLUME, 



PRINTED IN 1820. 



The Map of my subject being at length delineated, the reader 
has it in his power to survey it; which he may do either in detail, 
in the seyeral divisions of Temperature^ &c. which follow, or first 
is a whole, in the Summary y where it is treated in the order of 
the months and seasons. On turning over the work now that it is 
about to be completed at press, I am sensible of some imperfec- 
tions in the arrangement; which might have been made more 
easy for the reader, and the text less interrupted by Results in 
figures, had the whole been reseryed, till now, unprinted. The 
few points of Theory which I have introduced here and there, 
might likewise have been embodied in a preliminary dissertation ; 
the want of which will be scarcely supplied, to some readers, by 
the Summary above mentioned. My principal apology must lie, 
in the want of a good Model, for a design so nearly novel in cha- 
racter : to which may be added a strong inducement to print the 
several parts, as they were digested, for the sake of easy refer- 
ence. In attempting to reduce to some sort of method the great 
mass of observations before me, I was not seldom in the case of 
the traveller in a South American forest, who is obliged, even 
where others have gone before him, to cut his way at every step 
through a tangled thicket. If the Vista be in any degree thus 
opened, those who may follow will scarcely grudge the labour of 
smoothing asperities, filling up chasms, and making plain the road 
to the Science. With regard to mathematical discussions, with 
which it would have been an easy task to some to have interspersed 
the work, I think it right to avow, that a limited educalioiv Vcv O^^l 

VOL, I. Tfc 
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branch of Science has left me unqualified to furnish them : and 
possibly, to men capable of applying them to the test of sound 
theory, the simple data derived from observation may prove as 
acceptable as a splendid series of ready-made demonatratiom. 
One thing the reader may rely on — ^that much care has been ex- 
ercised in the plain calculations which were continually required 
to bring out my Results. It may be proper also to remark, that 
for the convenience of those who may incline to take up the sub- 
ject only in parts, the Index has been made copious and minute, 
to a degree which on any other consideration would have been 
quite superfluous. 

The result of my experience is, on the whole, unfavourable to 
the opinion of a permanent change having taken place of later time, 
either for the better or the worse, in the Climate of this country* 
Our recollection of the weather, even at the distance of a few 
years, being very imperfect, we are apt to suppose that the Sea> 
sons are not what they formerly were; while, in fact, they are only 
going through a series of changes, such as we may have heretofore 
already witnessed, and forgotten. That the shorter periods of 
Annual variation in the mean temperature, depth of rain, and 
other phenomena of the Year, which will be found exhibited m 
this volume, may be only component parts of a larger Cycle is, 
however, very possible. Otherwise considering that the changes 
consequent on the clearing of woods, culture, and drainage, with 
some other less obvious effects of an increased Population, have 
probably by this time contributed their utmost to its improve- 
ment, I should venture to suppose, that our Climate is likely to 
remain for ages what it now is; and further, that in its great or 
leading features, it differs little from what it was, when the pre- 
sent elevation of these islands above the sea was first established. 

Having despatched the fisw remarks of this kind that were left 
for a Preface, I may now claim the indulgence of the scieatific 
reader for some thoughts of a more important nature. In the In- 
troduction to my earliest published observations (in 1807) I ^^ 
the following remarks on the end and object of such enquiries. 
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^' £yery correct Register of the weather may be considered as in- 
tended for two purposes: first, as a daily record of the phenomena 
regarded as passing occurrences; secondly 9 as a continued notation 
of &ct8 interesting to the Philosopher, and from which he may 
deduce results, for the purpose of extending our knowledge of the 
Economy of the seasons. This application of the subject it is de- 
sirable to encourage : for it cannot be doubted, that from views 
less limited we should draw conclusions less partial as to these 
changes, and instead of that scene of confusion, that domain of 
chance, which as commonly seen they present, we should discover 
a chain of causes and effects, demonstrative like the rest of Cre- 
ation, of the infinite wisdom and goodness of its Author."— ^^Ae- 
fueum, roL i. p. 80. I should indeed regret the many hours of 
leisure which I have since bestowed on this pursuit, could I not 
persuade myself that these anticipations are likely to be in some 
measure fulfilled : that Meteorology will, by ftiture observers, at 
least, be rescued ftom empirical mysteriousness, and the reproach 
of perpetual uncertainty ; and will contribute its share to the 
support of a proposition, so well illustrated by some of the bright- 
est names in Science, that the ^^ Almighty hand, that made the 
world of matter without form, hath ordered all things in measure, 
and number, and weight.^ — Wisd. xi. l^, 20. Or, (to use more 
modem terms,) that the Creator has, even in the course of the 
Winds and the variations of the Atmosphere, so adapted the 
means to the end, that amidst perpetual fluctuations, and occasional 
tremendous perturbations, the balance of the great Machine is 
preserved, and its parts still move in harmony: each re- 
turning season verifying the assurance given to mankind after the 
deluge, << While the Earth remaineth, seed-time and harvest, 
and cold and heat, and summer and winter, and day and night 
shall not cease." — Gen. viii. 22. 

I have occasionally observed with regret, in the writings of men 
of sdenoe, the continuance of a phraseology which I would gladly 
see exploded; which is unmeaning in itself, when strictly ex- 
amined, but tends directly to evade ox 'vea^ew \!ck^ ^ot^^ ^S. wwaa 
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important truths upon the mind — a mode of expression by which 
Nature^ personified, is made to do every thing, while the Great 
Author of nature is never mentioned or alluded to. Surely no 
well informed mind can now imagine, that the chain of causes and 
effects, which we contemplate in Natural philosophy, could ever 
arrange and move itself; that the material world, in which we 
dwell, and over which we ourselves have such dominion, was ori- 
ginally produced without design or impulse-— or that it is without 
beginning, and will never have an end ! 

The fading leaves of the Tree which I now behold from my 
window will, in the course of a few weeks, have fallen to the earth, 
and their elements will have mingled in part with the soil, in part 
with the atmosphere. It is in the nature of vegetable matter thus 
to decay, when separated from the unknown principle which gave 
it organization. In a few Months, other leaves, now concealed in 
the buds, together with other branches, will have unfolded them- 
selves, adding to the total bulk of the root, stem. Sec. which now 
compose the Tree. It is the nature of trees thus to increase in 
bulk, and extend their parts, by assimilating to themselves the 
elements contained in the earth and air. The tree, with its new 
set of leaves, will, however, be the same tree, though it will have 
changed a part of its substance: this, indeed, it has been doing 
ever since it first sprouted from the Seed. The tree, then, was in 
llie seed before it grew ; it is a part of the System of nature ; and 
Uie best account we can give of its origin, in common language is, 
that it is the nature (natura: that which we expect to he brought 
forth) of the Seed thus to germinate in the moist earth, and of 
the Tree, thus set growing, to increase to perfection; and 
lastly, to form in itself other seeds, capable under circumstances 
which will always occur in the course of Nature (natura rerum : 
that '"'^''•^ from our knowledge of the earth and seasons, we ex- 
p the concurrence of events) to continue the Species. 

lount of some familiar natural effects, the word no- 
used in its proper acceptation; in the sense which, 
y misled by its etymology, the inventor of the 
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term intended for it. But were I now to proceed to say that all 
this takes place, because Nature thus works, or because She wills 
it, it would be but to run away from a plain and positive account of 
the matter, already on record, to a notion which is at best very 
obscure and indefinite. I might indeed imagine the existence of 
a power or principle, distinct from^ Omnipotence and superseding 
the necessity of Creation and Providence, subsisting in matter 
from all eternity, and manifesting itself in an infinite variety of 
forms and operations — I say I might choose to imagine this, but 
I could never demonstrate or render it probable. I should, then, 
have nothing solid to oppose to the positive authentic History of 
the matter, which is this, That ^^ in the beginning^ (of the system 
of nature as we now behold it) ^^ Gon created the heaven and the 
earth" — ^that among other provisions for the use and sustenance 
of the future inhabitants. He caused the earth to bring forth 
^^ the tree yielding firuit, whose seed was in itself, after its kind.*" 
From which " beginning," by a succession of effects, which we 
can investigate and comprehend (though the created principle of 
vegetable life, immediately acting on matter to produce them be 
hidden from us) the ^^ kind^' or species has been continued to this 
day. .... 

Divine revelation was alone competent to furnish us with just 
conceptions, on points of knowledge, neither attainable by the ob- 
servation of nature, nor demonstrable by just inference from its 
Phenomena : and without this, it is difficult to conceive how the 
idea of a Spiritual energy, pervading and governing matter, could 
ever have been formed by man. We have accordingly, in the 
book of Genesis, an account of the origin of Nature, which, while 
it stoops to the simplicity of the human mind, in its ignorance of 
Physical science, is yet fraught with the substance of the sublimest 
truths that are attainable, in the sincere and disciplined pursuit of 
this knowledge. It is for us, then, who are privileged with the 
greater light, in addition to the better use of the less consequent 
on the experience of ages^ reverently to acknowledge, on proper 
occasions^ Him to whom we are indebted for both; lejectm^ \J[ve 
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subterfuges formerly employed to serve the purposes of a re- 
fined and sceptical philosophy, by men who felt their ignorance, 
while they pleased themselves with a parade of words: men, whose 
business it seems to have been, not so much to discover Truth, as 
by placing things in every possible light, in speculation, to pre- 
pare a Language for the use of those who should afterwards be 
permitted to unfold its mysteries. But even they did not always 
grovel thus — Seneca could say, ^^ Nihil est aliud Natura quam 
Deus, et divina quaedam ratio, toti mundo et parttbus ejus inser- 
ta.^ In which again (for Seneca was contemporary with Paul) 
we may trace the reflected image of revealed truth : ^^ For the 
invisible things of Him firom the creation of the world are clearly 
seen, being understood by the things that are made— even His 
Eternal power and Godhead-^'-i-iZow. i. 20. 

The penmen of Holy Scripture were not qualified to instruct 
mankind in Natural philosophy — ^nor was this their business; but 
to inculcate the more simple and important truths of Divine origin. 
They teach Wisdom^ (the wisdom of conduct in human life:) 
and while they do this, they often allude to Creation, to Providence 
and Nature, in terms worthy of their inspiration, and of the sub- 
ject. The latter part of the Book o{ Job, in particular, abounds 
in these allusions : with one of which, appropriate to our subject, 
I shall close these remaks : — " Whence then cometh Wisdom, 
and where is the place of understanding ? — God understandeth 
Ihe way thereof, and he knoweth the place thereof: For he look- 
eth to the ends of the earth and seeth under the whole heaven, to 
make the weight for the winds : and he weigheth the waters by 
measure. When he made a decree for the rain, and a way for 
the lightning of the thunder, then did he see it and number it; 
he prepared it, yea searched it out. And unto man he said. 
Behold, the fear of the Lord, that is Wisdom, and to depart from 
evil is understanding." — Job xxviii. 20, 23 — 28. 

L.H. 

f. Tenth Month, 26th, 1820. 
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ON THB MODIFICATIONS OF CLOUDS, AND ON THE PRINCIPLES OP 
THBIB PBODUCTION, SUSPENSION, AND DESTRUCTION; BEING 
THB SUBSTANCE OF AN ESSAY READ BEFORE THE ASKE8IAN 
SOCIBTT IN THB SESSION 1802— S. 

Since the increased attention which has been given to Meteoro* 
logy, the study of the various appearances of water suspended in 
the Atmosphere is become an interesting and even necessary 
branch of that pursuit. 

If Clouds were the mere result of the condensation of Vapour 
in the masses of atmosphere which they occupy, if their variations 
were produced by the movements of the atmosphere alone, then 
mdeed might the study of them be deemed an useless pursuit of 
shadows, an attempt to describe forms which, being the sport of 
winds, must be ever varying, and therefore not to be defined. 

But however the erroneous admission of this opinion may have 
operated to prev^it attention to them, the case is not so with 
Clouds. They are subject to certain distinct modifications, pro- 
duced by the general causes which effect all the variations of the 
Atmosphere : they are commonly as good visible indications of 
the operation of these causes as is the countenance of the state of 
a person'*8 mind or body. 

It is the ftequent observation of the countenance of the sky, 
and of its connexion with the present and ensuing phaenomena, 
that constitutes the ancient and popular Meteorology. The want 
of this branch of knowledge renders the predictions of the Philo- 
sopher (who in attending only to his instruments may be said 
to examine only the pulse of the atmosphere) less generally 
successfiil than those of the weather-wise Mariner or Husband- 
man. 

With the latter, the dependence of their labours on the state of 
the atmosphere, and the direction of its Currents, creates a neces- 
sity of frequent observation, which in its turn produces expe- 
rience. 
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But as this experience is usually consigned only to the memory 
of the possessor, in a confused mass of simple aphorisms, the skill 
resulting from it is in a manner incommunicable; for, howeyer 
valuable these links when in connexion with the rest of the 
Chain, they often serve, when taken singly, only to mislead ; and 
the power of connecting them, and of forming a judgment upon 
occasion from them, resides only in the mind before which theii 
relations have passed, though perhaps imperceptibly, in review. 
In order to enable the Meteorologist to apply the key of Analysis 
to the experience of others, as well as to record his own with bre- 
vity and precision, it may perhaps be allowable to introduce a Me- 
thodical nomenclature, applicable to the various forms of sus- 
pended water, or, in other words, to the Modifications of CUyud* 

By modification is to be understood simply the Structure or 
manner of aggregation, not the precise form or magnitude, which 
indeed varies every moment in most Clouds. The principal Mo- 
difications are commonly as distinguishable from each other as a 
Tree from a Hill, or the latter from a Lake ; although Clouds in 
the same modification, considered with respect to each other, have 
often only the common resemblances which exist among trees, 
hills, or lakes, taken generally. 

The Nomenclature is drawn from the Latin. The reasons for 
having recourse to a dead language for Terms to be adopted by 
the learned of different nations are obvious. If it should be asked 
why the Greek was not preferred, after the example of Chemistry, 
the author answers, that the objects being to be defined by visible 
characters, as in Natural history, it was desirable that the Terms 
should at once convey the idea of these, and render a frequent re- 
course to definitions needless to such as understand the literal 
sense, which many more would, it is concluded, in Latin than in 
Greek words. 

There are three simple and distinct Modifications, in any one 
ch the aggregate of minute drops called a Cloud may he 
f, increase to its greatest eatent^ and finally decrease and 
tr. 
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But the same Aggregate which has been formed in one Modi- 
fication, upon a change in the attendant circumstances may pass 
into another: 

Or it may continue for a considerable time in an intermediate 
state, partaking of the characters of two Modifications ; and 
it may also disappear in this stage, or return to the first Modi- 
fication. 

Lastly, aggregates separately formed in di£Ferent modifications 
may unite and pass into one exhibiting different characters in dif- 
ferent parts, or a portion of a simple Aggregate may pass into 
another modification without separating from the remainder of the 
mass. 

Hence, together with the simple, it becomes necessary to admit 
intermediate and compound Modifications ; and to impose names 
on such of them as are worthy of notice. 

The simple' Modifications are thus named and defined: 

1. CiBBVS. Def. Nubescirrata, tenussimay qtuB undiqtce 
creacat ... 

Parallel, flexuous, or diver^ng fibres, extensible by increase 
in any or in all directions. 

2. Cumulus. Def. Nuhes cumulata^ densa^ sursum cres^ 
cens. 

Convex or conical heaps, increasing upward from a horizontal 
base. 

3. Stbatus. Def, Nttbes strata, aquce modo expansa, deor-- 
sum crescens. 

A widely extended, continuous, horizontal sheet, increasing 
firom below upward.* 

The intermediate Modifications which require to be noticed are: 

4. CiBRo-cuMULUs. Def. Nubecuks densiores svhrotundce 
et quasi in agmine appositie. 

* This application of the Latin word gtratus is a little forced. But the sub- 
stantive rtraium, did not agree in its termination with the other two, and is be- 
sides already used in a different sense even on this subject, e. g. a stratum of 
douds; jet it was desirable to keep the derivation from the verb ttemo, as its 
significations agree so well with the circumstances of this Cloud. 
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Small, well defined roundish masses, in close horizontal ar- 
rangement or contact. 

5. Cirro-stratus. Def. Nvhea ewteniMta mbeoncaaa tA 
undulata. Nuheculcs huJtMmodi appositie. 

Horizontal or slightly inclined masses attenuated towards a part 
or the whole of their circumference, bent downward, or undulated; 
separate, or in groups consisting of small clouds having these 
characters. 

The compound modifications are : 

6. GuMULO-STRATus. Def. Nubea deiua^ hasim fdanam tm^ 
dique supercreacenSf vel cujua moles Umginqua videiur partim 
plana partim cumulata. 

The Cirro-stratus blended with the Cumulus, and either ap- 
pearing intermixed with the heaps of the latter or sitperctdding a 
widespread structure to its base. 

7' CuMULo-ciRRO-sTRATus vel NiMRUs. Dcf. Nubes vel nu- 
Hum congeries [supem^ cirrata] pluviam^ effkmdens. 

The Rain cloud. A cloud, or system of clouds from which 
rain is falling. It is a horizontal sheet, above which the Cirrus 
spreads, while the Cumulus enters it laterally and firom beneath. 

OF THE CIRRUS. 

Clouds in this Modification appear to have the least density, 
the greatest elevation, and the greatest variety of extent and di- 
rection. They are the earliest appearance after serene weather. 
They are first indicated by a few threads pencilled, as it were, on the 
sky. These increase in length, and new ones are in the mean time 
added to them. Often the first-formed threads serve as stems to sup- 
port numerous branches, which in their turn give rise to others. 

The increase is sometimes perfectly indeterminate, at others it 
has a very decided direction. Thus the first few Threads being 
once formed, the remainder shall be propagated in one or more 
directions laterally, or obliquely upward or downward,* the di- 

• The upward direction of the fibres, or tufts of this Cloud is found to be a de- 
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rection being often the same in a great number of Clouds visible 
at the same time: for the oblique descending tufts appear to con- 
verge towards a point in the Horiron, and the long straight streaks 
to meet in opposite points therein ; which is the optical effect of 
parallel extension. 

Their duration is uncertain, varying firom a few minutes after 
the first appearance to an extent of many hours. It is long when 
they appear alone and at great heights, and shorter when they are 
formed lower and in the vicinity of other Clouds. 

This Modification, although in appearance almost motionless, 
is intimately connected with the variable motions of the atmo- 
sphere. Considering that Clouds of this kind have long been 
deemed a prognostic of wind, it is extraordinary that the nature of 
this connexion should not have been more studied ; as the know- 
ledge of it might have been productive of useful results. 

In fair weather, with light variable breezes, the sky is seldom 
quite dear of small groups of the oblique Cirrus, which frequently 
come on from the leeward, and the direction of their increase is to 
windward. Continued wet weather is attended with horizontal 
sheets of this cloud, which subside quickly and pass into the 
Cirro^tratus. 

Before storms they appear lower and denser, and usually in 
the quarter opposite to that from which the storm arises. Steady 
high winds are also preceded and attended by streaks running 
quite across the sky in the direction they blow in. 



OF THE CUBfULUS. 

Clouds in this Modification are commonly of the most dense 
structure: they are formed in the lower atmosphere, and move 
along with the Current which is next the earth. 

A small irregular spot first appears, and is, as it were, the nu- 

cided indication of the decomposition of vapour preceding rain : the downward 
as decidedly indicates evaporation and &ir weather. In each case they point to- 
wards the place of the Electricity which is evolved at the time. 
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cleus on which they increase. The lower surface continues irre- 
gularly plane, while the upper rises into conical or heniisphericil 
heaps ; which may afterwards continue long nearly of the same 
bulk, or rapidly grow to the size of mountains. 

In the former case they are usually numerous and near toge- 
ther, in the latter few and distant ; but whether there are few or 
many, their bases lie always nearly in one horizontal plane; and 
their increase upward is somewhat proportionate to the extent of 
base, and nearly alike in many that appear at once. 

Their appearance, increase, and disappearance, in /air weather, 
are often periodical, and keep pace with the Temperature of the 
day. Thus, they will begin to form some hours after sun-rise, 
arrive at their maximum in the hottest part of the afternoon, then 
go on diminishing, and totally disperse about sun-set. 

But in changeable weather they partake of the vicissitudes of 
the atmosphere: sometimes evaporating almost as soon as formed; 
at others suddenly forming, and as quickly passing to the com- 
pound modifications. 

The Cumulus of fair weather has a moderate elevation and ex- 
tent, and a well-defined rounded surface. Previous to rain it 
increases more rapidly, appears lower in the atmosphere, and with 
its surface full of loose fleeces or protuberances. 

The formation of large Cumuli to leeward in a strong wind, in- 
dicates the approach of a calm with rain. When they do not dis- 
appear or subside about sun-set, but continue to rise. Thunder is 
to be expected in the night. 

Independently of the beauty and magnificence it adds to the 
face of nature,* the Cumulus serves to screen the earth from the 
direct rays of the sun ; by its multiplied reflections to difluse, and, 
as it were, economise the Liglit, and also to convey the product 
of Evaporation to a distance from the place of its origin. The 

* The connexion of the finer rounded forms, and more pleasing dispositions 
and colours of these Aggregates, with warmth and calmness ; and of every thing 
that is dark and abrupt, and shaggy, and blotched, and horrid in them, with cold, 
and storm, and tempest, may be cited as no mean instance of the perfection of 
that Wisdom and Benevolence which formed and sustains them. 
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relations of the Cumulus with the state of the Barometer, &c. 
have not yet been enough attended to. 

OF THE STRATUS. 

This Modification has a mean degree of density. 

It is the lowest of Clouds, since its inferior surface commonly 
rests on the earth or water. 

Contrary to the last, which may be considered as belonging to 
the day, this is properly the cloud of night; the time of its first 
appearance being about sun-set. It comprehends all those creiep- 
ing Mists which in calm evenings ascend in spreading sheets (like 
an inundation) firom the bottom of valleys and the surface of 
lakes, rivers, and other pieces of water, to cover the surround- 
ing country. 

Its duration is frequently through the night. 

On the return of the sun the level surface of this Cloud begins 
to put on the appearance of Cumulus, the whole at the same time 
separating frem the ground. The continuity is next destroyed, 
and the Cloud ascends and evaporates, or passes off with the 
morning breeze. This change has been long experienced as a prog- 
nostic of fair weather,* and indeed there is none more serene than 
that which is ushered in by it. 

OF THE CIRRO-CUMULUS. 

The Cirrus having continued for some time increasing or sta- 
tionary, usually passes either to the Cirro-cumulus or the Cirro- 
stratus, at the same time descending to a lower station in the at- 
mosphere. 

The Cirro-cumulus is formed from a Cirrus, or from a number 
of small separate Cirri, by the fibres collapsing as it were, and 
passing into small roundish masses, in which the texture of the 

* At nebulse magis ima petunt, campoque recumbunt. 

VirgU. Georg. lib. 
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Cirrus is na longer discernible; although they still retain some- 
what of the same relative arrangement This change takes jdace 
either throughout the whole mass at once, or progressively from 
one extremity to the other. In either case, the same effect is 
produced on a number of adjacent Cirri at the same time and in 
the same order. It appears in some instances to be accelerated 
by the approach of other Clouds. 

This Modification forms a very beautiful sky, sometimes ex- 
hibiting numerous distinct beds of these small connected clouds, 
floating at different altitudes. 

The Cirrociunulus is frequent in atimmerf and is attendant 
on warm and dry weather. It is also occasionally and more spar- 
ingly seen in the intervals of showers, and in winter. It may 
either evaporate, or pass to the Cirrus or Cirro-stratus. 

OF THE CIRRO-STRATUS. 

This Cloud appears to result from the subsidence of the fibres 
of the Cirrus to a horizontal position, at the same time that they 
approach towards each other laterally. The form and relative 
position, when seen in the distance, frequently give the idea of 
shoals of fish. Yet in this, as in other instances, the strticttire 
must be attended to rather than the fornix which varies much, 
presenting at times the appearance of parallel bars, or interwoven 
streaks like the grain of polished wood. It is thick in the middle, 
and extenuated towards the edge. The distinct appearance of a 
Cirrus, however, does not always precede the production of this 
and the last Modification. 

The CirroHStratus precedes wind and rainf the near or dis- 
tant approach of which may sometimes be estimated fitim its 
greater or less abundance and permanence. It is almost always 
to be seen in the intervals of storms. Sometimes this and 
the Cirro-cumulus appear together in the sky, and even alternate 
with each other in the same cloud; when the different evolutions 
which ensue are a curious spectacle ; and a judgment may be 
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finmed of the weather likely to ensue by observing which Modi- 
fication prevails at last* The Girrostratus is the Modification 
which most frequently and completely exhibits the phaenomena of 
the Solar and Lunar halo, and (as supposed firom a few observa- 
tions) the Parhelion and Paraselene also. Hence the reason of 
the prognostic of foul weather, commonly drawn firom the ap- 
pearance of Halo.* 

This Modification is on this account more peculiarly worthy of 
investigation. 

OF THE CUMULO-6TRATUS. 

The different Modifications which have been treated of some- 
times give place to each other, at other times two or more appear 
in the same sky; but in this case the Clouds in the same Modifi- 
cation lie mosdy in the same plane, those which are more elevated 
appearii^ through the intervals of the lower, or the latter show- 
ing dark against the lighter ones above them. When the Cumu- 
lus increases rapidly, a Cirro-stratus is frequently seen to form 
around its summit, reposing thereon as on a mountain, while the 
former Cloud continues discernible in some degree through it. 
This state of things continues but a short time. The Cirro- 
stratus speedily becomes denser and spreads, while the superior 
part of the Cumulus extends itself and passes into it, the base 
continuing as it was, while the convex protuberances change their 
position till they present themselves laterally and downward. More 
rarely, the Cumulus performs this evolution by itself, and its supe- 
rior part then constitutes the incumbent Cirro-stratus. 

In either case a large lofty dense Cloud is formed, which may 
be compared to a Mushroom with a very thick short stem. But 
when a whole sky is crowded with this Modification, the appear- 
ances are indistinct. The Cumulus rises through the interstices 

* The finequent appearance of Halo in this cloud may be attributed to its 
poasesaing great extent, at such times, with little perpendicular depth, and the 
requisite degree of continuity of substance. 
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of the superior Clouds; and the whole, seen as it passes off in the 
distant horizon, presents to the fancy mountains covered with 
snow, intersected with darker ridges, lakes of water, rocks, and 
towers, &c. The distinct Cumulo-stratus is formed in the inter- 
val between the first appearance of the fleecy Cumulus and the 
commencement of rain, while the lower atmosphere is yet dry; 
also during the approach of Thunder-storms: the indistinct ap- 
pearance of it is chiefly in the longer or shorter intervals of showers 
of rain, snow, or hail. 



OF THE NIMBUS, OR CUMULO-CIRRO-STRATUS. 

Clouds in any one of the preceding Modifications, at the same 
degree of elevation, or in two or more of them at different eleva- 
tions, may increase so as completely to obscure the sky; and may 
at times put on an appearance of density which to the inexpe- 
rienced observer indicates the speedy commencement of ram. 
It is nevertheless extremely probable, as well from attentive ob- 
servation as from a consideration of the several modes of their 
production, that Clouds^ while in any of these states^ do not at 
any time let fall rain. 

Before this effect takes place they have been uniformly found 
to undergo a change, attended with appearances sufiiciently re- 
markable to constitute a distinct Modification. These appear- 
ances, when the rain happens over-head, are but imperfectly seen. 
We can then only observe, before the arrival of the denser and 
lower Clouds, or through their interstices, that there exists at a 
greater altitude a thin light veil, or at least a hazy turbidness. 
When this has considerably increased, we see the lower Clouds 
spread themselves, till they unite in all points and form one uni- 
form Sheet. The rain then commences; and the lower clouds, 
arriving from the windward, move under this Sheet, and are suc- 
cessively lost in it. When the latter cease to arrive, or when the 
Sheet breaks, [letting through the sunbeams,] every one's expe- 
rience teaches him to expect an abatement or cessation of the rain. 
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But there often follows, what seems hitherto to have been un- 
noticed, an immediate and great addition to the quantity of clotid. 
At the same time the actual obscurity is lessened, because the 
arrangement which now returns, gives freer passage to the rays 
of light: for on the cessation of rain, the lower broken clouds 
which remain rise into Cumuli, and the superior sheet puts on 
the various forms of the Cirrostatus, sometimes passing to the 
Cirro-cumulus. 

If the interval be long before the next shower, the Cumulo- 
stratus usually makes its appearances; which it also does some- 
times very suddenly after the first cessation. 

But we see the nature of this process more perfectly in view- 
ing a distant shower in profile. 

If the Cumulus be the only cloud present at such a time, we 
may observe its superior part to become tufted with nascent Cirri. 
Several adjacent Clouds also approach and unite laterally by sub^ 
sidence. 

The Cirri increase, extending themselves upward and laterally, 
after which the shower is seen to commence. At other times, the 
converse takes place of what had been described relative to the 
cessation of rain. The Cirro-stratus is previously formed above 
the Cumulus, and their sudden union is attended with the pro- 
duction of Cirri and rain. 

In either case the Cirri vegetate, as it were, in proportion to 
the quantity of rain falling, and give the Cloud a character by 
which it is easily known at great distances, and to which, in the 
language of Meteorology, we may appropriate the nimbus of 
the Latins.* 

When one of these arrives hastily with the wind it brings but 
little rain, and frequently some hail or driven snow. 

In heavy showers, the central Sheet once formed, is, as it were, 
warped to windward, the Cirri being propagated above and 

* Qualis ubi ad terras abrupto sidere nimbus 
It mare par medium, miseris heu pretcia ionge 
Horrescunt corda agricolis. — VirgU. 
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against the lower current, while the Cumuli arriving with the 
latter are successively brought to, and contribute to reinforce it 

Such are the phsenomena of showers. In continued gmde 
rains it does not appear necessary for the resolution cS the 
Clouds that the difiPerent Modifications should come into actual 
contact. 

It is sufficient that there exist two strata of Clouds, one pass- 
ing beneath the other, and each continually tending to horizontal 
uniform difiusion.* It will rain during this state of the two strata, 
idthough they should be separated by an interval of many hmi' 
dred feet in elevation. See an instance in De Luc, Idies sur la 
MStiorologiej tom. ii. p. 52, &c. [It is not to be supposed that 
the intermediate space is, on these occasions, at any time fiee 
from a conducting medium of diffused watery particles, enabiiiig 
the oppoedte Electricities to neutralize each other.] 

As the masses of Cloud are always blended, and their arrange^ 
ments broken up before rain comes on, so the reappearance of 
these is the signal for its cessation. The thin sheets of Cbad 
which pass over during a wet day, certainly receive from the | 
humid atmosphere a supply proportionate to their consumption, 
while the latter prevents their increase in bulk. Hence a seem* 
TDg paradox, which yet accords strictly with observation, that for 
any given hour of a wet day, or any given day of a wet sea^. 
son, the more cloud the less rain. Hence also arise some fiirtfaer 
reflections on the purpose answered by Clouds in the Economy 
of nature. Since rain may be produced by, and continue to M 
from, the slightest obscuration of the sky by the Nimbus (or by 
two sheets in different states,) while the Cumulus or Cumulo- 
stratus, with the most dark and threatening aspect, shall pass 
over without letting fall a drop, until the change of state com- 
mences, it should seem that the latter are Reservoirs [water- 
waggons they are called by some] in which the water is collected 
from a large space of atmosphere for occasional and local irriga- 
tion in dry seasons, and by means of which it is idso arrested at 

* The superior stratum is often seen, in this case, to partake of the Cirrus. 
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ines in its descent in the midst of wet ones. In which so evi- 
.ent proyision for the sustenance of all animal and vegetable life, 
8 well as for the success of mankind in that pursuit so essential 
o their welfare, in temperate climates, of cultivating the earth, 
we may discover the wisdom and goodness of the Creator and 
Preserver of all things. 

The Nimbus, although in itself one of the least beautiful 
Clouds, is yet now and then superbly decorated with its attendant 
tlie rainbow ; which is seen in perfection when backed by the 
widely-extended uniform gloom of this Modification. 

The relations of rain, and of periodical showers more especially, 
to the varying Temperature, Density, and Electricity of the at- 
mosphere, will now probably obtain a fuller investigation, and 
with a better prospect of success, than heretofore. 

As the establishing distinctive characters for Clouds has been 
heretofore deemed a desirable object, and it is consequently pro- 
bable that the author^s Modifications will begin to be noted in 
Ifeteorological registers as they occur, (a practice which may be 
productive of considerable advantage to science,) the following 
System of abbreyiations may, perhaps, be found of some use in 
this respect. They will save room and the labour of writing, and 
types may be easily formed for printing them. These are advan- 
tages not to be despised, when observations are to be noted once 
or oftencar in the day. It is only necessary that they be inserted 
m a column beaded Clouds ; that the Modifications which ap- 
pear together be placed side by side, and those which succeed to 
each other in the order of the column, but separated by a line or 
space from the preceding and succeeding day'^s notations. 

\ Cirrus : r> Cumulus : — Stratus : \ n Cirro-cumulus : 
\_ Cirro-stratus: rv— Cumulo-stratus : \/-i__ Cirro^cumulo- 
stratus, or Nimbus. 

[In my first publication on Clouds, I was induced, by a sup- 
posed necessity arising from the novelty of the subject, to add to 
the definitions a set of plates, of the several modifications. I have 

E 2 
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now decided to omit these representations : being satisfied, both 
by reflection and experience, that the real student will acquire hit 
knowledge in a more solid manner, by the obseryation of nature, 
without the aid of drawings, and that the more superficial aie 
liable to be led into error by them.] 



In tracing the various appearances of clouds, we have only id- 
verted to their connexion with the different states of the atmo- 
sphere, (on which, indeed, their diversity in a great measnie 
depends,) having purposely avoided mixing difficult and doubtfbl 
explanation with a simple descriptive arrangement. 

OP EVAPORATION. 

On the remote and universal origin of clouds there can be but 
one opinion — that the water of which they consist has been car- 
ried into the atmosphere by Evaporation. It is on the nature of 
this process^ the state in which the Vapour subsists for a time, 
and the means by which the Water becomes again visible, that 
the greatest diversity of opinion has prevailed. 

The Chemical philosopher, seduced by analogy, and ac- 
customed more to the action of liquids on solids, naturally re- 
gards Evaporation as a solution of water in the atmosphere, and 
die appearance of cloud as the first sign of its precipitation; 
which becoming afterwards (under favourable circumi^nces) 
more abundant, produces rain. The theory of Dr. Hutton goes 
a step further, assumes a certain' rate of solution differing from 
that of the advance of temperature by which it is effected, and 
deduces a general explanation of clouds and rain fiK)m the pre- 
cipitation which, according to his rule, should result from every 
mixture of different portions of saturated air. The fundamental 
principle of this theory has been disproved in an essay heretofore 
presented to the Society,* and which was written under the 
opinion, at present generally adopted by chemists, that evapora- 

• See Phil. Mag. vol. xiv. p. 65. 
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tion depends on a solvent power in the atmosphere, and follows 
the general rules of chemical solution. 

The author has since espoused a theory of evaporation which 
altogether excludes the above-named opinion, (and consequently 
Dr. Hutton's also,) and considers himself in a gre^t degree indebt- 
ed to it for the origin of tlie explanation ^he is about to offer. It 
will be proper, therefore, to state the fundamental propositions -of 
this theory, with such other parts as appear immediately neces- 
sary, referring for mathematical demonstrations and detail of ex- 
periments to the work itself, which is entitled ^^ Experimental 
Essays on the Constitution of mixed Oases; on the Force of 
Steam or Vapour from Water and other Liquids in different Tem- 
peratures, both in a Torricellian Vacuum and in Air; on Evapo- 
ration ; and on the Expansion of Elastic Fluids by Heat. By 
John Dalton." — See Memoirs of the Literary and Philosophical 
Society of Manchester, vol. v. part 2. — The propositions are as 
follows: 

'^ 1. Wjien two elastic fluids, denoted by A and B, are mixed 
together, there is no mutual repulsion amongst their particles ; 
that is, the particles of A do not repel those of B^ as they do one 
another. Consequently, the pressure or whole weight upon any 
one particle arises solely from those of its own kind. 

^^ 2. The force of steam from all liquids is the same at equal 
distances above or below the several temperatures at which they 
boil in the open air: and that force is the same under any pres- 
sure of another elastic fluid as it is in vactto. Thus the force of 
aqueous vapour of 212^ is equal to 30 inches of mercury; at 30° 
below, or 182°, it is of half that force; and at 40° above, or 
252°, it is of double the force. So likewise the vapour from 
Sulphuric ether, which boils at 102° then supporting 30 inches 
of mercury, at 30° below that temperature has half the force, 
and at 40° above it double the force: and so in other li- 
quids. Moreover, the force of aqueous vapour of 60° is nearly 
equal to half an inch of mercury when admitted into a Torricellian 
vacuum : and water of the same temperature, confined with per- 
fectly dry air, increases the elasticity to just the same atcvoWBX.. 
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^^ 3. The quantity of any liquid evaporated in the open abii 
directly as the force of steam firom such liquid at its tempentme^ 
all other circumstances being the same.**^ 

The following is part of the Essay on Evaporation. 

^* When a liquid is exposed to the air, it becomes gradually 
dissipated in it : the process by which this effect is produced we 
call Evaporation. 

'^ Many Philosophers concur in the theory of chemical soluticm. 
Atmospheric air, it is said, has an aiBnity for water ; it ia a men- 
struiun in which water is soluble to a certain degree. It is al- 
lowed notwithstanding by all, that each liquid is convertible into 
an elastic vapour in vaeuo^ which can subsist independently in 
any temperature. But as the utmost forces of these vapours aie 
inferior to the pressure of the atmosphere in ordinary temperatures, 
they are supposed to be incapable of existing in it in the same way 
as they do in a Torricellian vacuiun: hence the notion of affinity is 
induced. According to this theory of Evaporation, atmospheric 
air (and every other species of air for aught that appears) dis- 
solves water, alcohol, ether, acids, and even metals. Water be- 
low 212^^ is chemically combined with the gases. Above 212° it 
assumes a new form, and becomes a distinct elastic fluid, called 
steam. Whether water first chemically combined with air, and 
then heated above 212", is detached from the air or remains with 
it, the advocates of the theory have not determined. This theory 
has always been considered as complex, and attended with diffi- 
culties; so much so, that M. Pictet and others have rejected it, 
and adopted that which admits of distinct elastic vapours in the 
atmosphere at all temperatures, uncombined with either of the 
principal constituent gases ; as being much more simple and easy 
of explication than the other : though they do not remove the 
grand objection to it, arising from atmospheric pressure." 

" ON THE EVAPORATION OP WATER BEIiOW 212**. 

" I have frequently tried the Evaporation at all the tempera- 
tures below 212"^. It would be tedious to enter into a detail of all 
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the experiments, but I shall give the results at some remarkable 
points. 

^^ The evaporation firom water of 180° was from 18 to 22 grains 
per minute, according to circumstances ; or about one-half of that 
at 212°. 

^' At 164"" it was about one-third of the quantity at the boiling 
temperature, or firom 10 to 16 grains per minute. 

'^ At 152° it was only one fourth of that at boiling, or from 8 to 
12 grains, according to circumstances. 

*^ The temperature of 144° affords one-fifith of the effect at boil- 
ing ; 138° gave one sixth, &c. 

^' Having previously to these experiments determined the force 
of aqueous vapour at all the temperatures under 212°, I was na- 
turally led to examine whether the quantity of water evaporated 
in a given lime bore any proportion to the force of vapour of the 
same temperature, and was agreeably surprised to find that they 
exactly corresponded in every part of the thermometric scale: thus 
the forces of vapour at 212°, 180°, 164% 152°, 144% and 138°, are 
equal to 30, 15, 10, 7^9 6, and 5 inches of mercury respectively; 
and the grains of water evaporated per minute in those tempera- 
tures were 30, 15, 10, yi* 6, and 6, also; or numbers propor- 
tional to these. Indeed it should be so, from the established l»w 
of mechanics thaf all effects are proportional to the causes pro- 
ducing them. The atmosphere, it should seem, obstructs the 
diffusion of vapour, which would otherwise be almost instantane- 
ous, as in vactw ; but this obstruction is overcome in proportion 
to the force of the vapour. The obstruction, however, cannot arise 
from the weight of the atmosphere, as has till now been supposed; 
for then it would effectually prevent any vapour from rising under 
212°; but it is caused by the vis inertiee of the particles of air, 
and is similar to that which a stream of water meets with in de^ 
scending amongst pebbles. 

^^ The theory of evaporation being thus manifested from expe- 
riments in high temperatures, I found that if it was to be verified 
by experiments in low temperatures, regard must be had to the 
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force of vapour actually existing in the atmosphere at the time. 
For instance, if water of 59° were the suhject, the force of yaponr 
of that temperature is l-60th of the force at 212^, and one might 
expect the quantity of evaporation l-60th also. But if it should 
happen, as it sometimes does in summer, that an. aqueous atmo- 
sphere to that amount does already exist, the evaporation,*'iiiBteid 
of being l-60th of that from boiling water, would be nothing at 
all. On the other hand, if the aqueous atmosphere were kss 
than that, suppose one half of it, corresponding to 3&^ of hett, 
then the effective evaporating force would be l-120th of that 
from boiling water. In short, the evaporating force must be imi- 
versally equal to that of the temperature of the water, diminished 
by that already existing in the atmosphere. 

In order to find the force of the aqueous atmosphere I usuallj 
take a tall cylindricid glass jar, dry on the outside, and fill it with 
cold spring water fresh from the well. If dew be immediately 
formed on the outside, I pour the water out, let it stand awhile 
to increase in heat, dry the outside of the glass well with a linen 
cloth, and then pour the water in again. This operation is to be 
continued till dew ceases to be formed, and then the temperature 
of the water must be observed ; and opposite to it in the table will 
be found the force of vapour in the atmosphere. This must be 
done in the open air, or at a window ; because the air within k 
generally more humid than that without. Spring water is gene- 
rally about 60°, and will mostly answer the purpose the three hot- 
test months in the year ; in other seasons an artificial cold mix- 
ture is required. The accuracy of the result obtained this way, 
I think, scarcely needs to be insisted on. Glass, and all other 
hard, smooth substances I have tried, when cooled to a degree 
below what the surrounding aqueous vapour can support, cause it 
to be condensed on their surfaces into water. The degree of cold 
is usually from 1 to 10° below the mean heat of the twenty-four 
hours ; in summer I have often observed the point as high as 58° 
or 59°, corresponding to half an inch of mercury in force ; and 
once or twice have seen it at 62°. . In changeable and windy 
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weather it is liable to a considerable fluctuation; but this is not 
the place to enlarge upon it. 

^^ For the purpose of observing the Evaporation in atmospheric 
temperatures, I got two light tin vessels, the one six inches in 
diameter and half an inch deep, the other eight inches diameter 
and three-fourths of an inch deep, and made to be suspended 
from a balance. When any experiment, designed as a test of 
the theory, was made, a quantity of water was put into one of 
these, (generally the six-inch one, which I preferred,) the whole 
was weighed to a grain; then it was placed in an open window or 
other exposed . situation for ten or fifteen minutes, and again 
weighed to ascertain the loss by evaporation : at the same time 
the temperature of the water was observed, the force of the aque- 
ous atmosphere ascertained as above, and the strength of the cur- 
rent of air noticed. From a great variety of experiments made 
both in the winter and summer, and when the evaporating force 
was strong and weak, I have found the results entirely conform- 
able with the above theory. The same quantity is evaporated 
with the same evaporating force thus determined, whatever be the 
temperature of the air, as near as can be judged ; but with the 
same evaporating force, a strong wind will double the effect pro^ 
duced in a still atmosphere. Thus, if the aqueous atmosphere be 
correspondent to 40® of temperature and the air be 60°, the eva- 
poration is the same as if the aqueous atmosphere were at 60° of 
temperature and the air ^2'; and in a calm air the evaporation 
from a vessel of six inches in diameter, in such circumstances, 
would be about '9 of a grain per minute, and about 1*8 grains 
per minute in a very strong wind; the difierent intermediate 
quantities being regulated solely by the force of the wind." 

OF THE AQUEOUS ATMOSPHERE. 

Having quoted so much of this essay as may suffice to exhibit 
the principles on which we shall proceed, it may be useful, before 
we do this, to recapitulate the following circumstances respecting 
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the atmosphere of aqueous gas, or (for brevity) the Aqueous 
atmosphere. 

1st. It is supplied by the process of Evaporation, which by this 
theory appears to be reduced to the immediate union of water 
with Caloric into a binary compound, Aqtieous gas. 

2dly. The supply of vapour (by which term, for the purposes 
of Meteorology, we may denote aqueous gas) is regulated by the 
following circumstances:—!. Temperature of the evaporating 
water; being greater as this is higher, and vice versd. 2. Quan- 
tity of surface exposed. Since it is jGrom the surface only of the 
mass that the vapour in common cases can escape, the supply is 
in direct proportion thereto. 3. Quantity of vapour already sub- 
sisting in the atmosphere: the evaporation being less (with an 
equal temperature and surface) in proportion as this is greater, 
and vice verad. 

3dly. The vapour thus thrown into the atmosphere is di£^ible 
therein by its own elasticity : which suffices for its ascent to any 
height in a perfect calm. Yet, as in this case the inertia of the 
particles of air considerably resists its diffusion, so in the opposite 
one of a brisk current, the vapour, by the same rule, must in some 
measure be drawn along with the mass into which it enters. 

4thly. The quantity of vapour which, under equal pressure, 
can subsist in a given mass of air, will be greater as the common 
temperature is higher, and vice versd.* 

Aqueous vapour is the only gas contained in the atmosphere 

* '^ The aqueous Fapour atmosphere is variable in quantity according to tem- 
perature ; in the torrid ^one its pressure on the surface of the earth is equal to 
the force of *6, and from that to one inch of mercury. In these parts it rarely 
amounts to the pressure of *6, but I have frequently observed it above half an 
inch in summer ; in winter it is sometimes so low as to be of no more force than 
*1 of an inch of mercury, or even half a tenth, in this latitude, and consequently 
much less where the cold is more severe? This want of equilibrium in the 
aqueous vapour atmosphere is a principal cause of that constant inundation of it 
into the temperate and frigid zones, where it becomes in part condensed in its 
progress by the cold, (like the vapour of distillation in the worm of a refrigera- 
tory,) and supplies the earth with r^n and dew."— See the Essays above 
quoted. 
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which 18 subject to Tery sensible variations in quantity. These 
variations ariise from its attraction for caloric being inferior to that 
of all the others. Hence when a cold body, such as the glass of 
water in the experiment above quoted, is presented to the atmo- 
sphere, the other gases wiU only be cooled by it (and that at all 
known temperatures) ; but the vapour, after being more or less 
cooled, will begin to be decomposed, its caloric entering the body 
while the water is left on -the surface. 

The formation of Cloud is in all cases the remote consequence 
of a decomposition thus effected, the caloric escaping not into ^ 
solid or liquid, but into the surrounding gases. 

OF THE FORMATION OF DEW. 

Dew is the immediate result of this decomposition. The par- 
ticles of water constituting it are, singly, invisible, on account of 
their extreme minuteness. The approach of dew is, nevertheless, 
discoverable by a dark hazy appearance, verging from purple to 
faint red, extending firom the horizon to a small distance upward^ 
and most conspicuous over valleys and large pieces of water. 

The theory of dew seems to be simply this: — ^During the heat 
of the day a great quantity of vapour is thrown into the atmo^ 
sphere from the surface of the earth and waters. When the 
evening returns, if the vapour has not been carried off in part by 
currents, it wiU often happen that more remains difiused in the 
general atmosphere than the temperature of the night will permf^ 
to subsist under the full pressure of the aq^eous atpiosphere. A 
decomposition of the latter then commences, and is continued un- 
til the general temperature and aqueous pressure arrive at an 
equilibrium, or until the returning sun puts an end to the process. 
The caloric of the decomposed vapour goes to maintain the gene^ 
ral temperature; while the water is separated in drops ; which, 
minute as they are, arrive successively at the earth in the space of 
a few hours. That the ordinary production of dew is by a real 
descent of water from the atmosphere, and not by decom^%\^Q^ 
of vapour on surfaces previously cooled, (as in tlie eiLipemftfcXi! 
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already mentioned,) any one may readily be convinced by ob- 
serving in what abundance it is collected by substances which are 
wholly unfit to carry off the requisite quantity of caloric for the 
latter effect 



OF THE FORMATION OF THE STRATUS. 

The case which has been just stated, of the decompositum of 
vapour by the atmosphere in which it is already diffused^ goes 
but a little way in explanation of the production of a Cloud con- 
sisting of visible drops, and confined to a certain space in the at- 
mosphere : much less does it enable us to account for the diversity 
of its situations and appearances. In attempting this we will be- 
gin with the Stratus, as the most simple in structure, and the next 
step, as it were, in the progress of nuhification. 

When dew falls upon a i^urface the temperature of which is 
superior to that of the atmosphere, it is plain that it will not con- 
tinue there, but will be evaporated again: and a body so circum- 
stanced will continue to refund into the atmosphere the whole 
of the water thus gradually deposited on it, so long as its 
substance can supply the requisite temperature to the surface. 
Moreover, water, either in mass or diffused among sand, clay, ve- 
getable earth, &c. will continue to be evaporated therefrom with 
a force proportioned to its temperature, so long as the latter 
continues above that point which counterbalances the pressure of 
the Aqueous atmosphere. 

From these causes it happens, that after the earth has been 
superficially dried by a continuance of sunshine, and heated, 
together with the lakes and rivers, to a considerable depth, there 
is an almost continual emission of vapour into the atmosphere by 
aigh|;. 

This nocturnal evaporation is usually most powerfiil in the 
autumn, about the time that the temperature of the nights under*- 
goes a considerable and sometimes pretty sudden depression, at- 
tended with a calm. 

In this state of things the vapour arising from the heated earth 
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is condensed in the act of diffusing itself: the cold particles of 
water thus formed, in descending^ meet the ascending stream of 
Yapour, and condense a portion on their surfaces. If they touch 
the earth they are again evaporated, which is not necessarily the 
case if they alight on the herbage. In this way an aggregate of 
visible drops is sooner or later formed : and as firom the tempera- 
ture thus communicated to the air next the earth, the vapour has 
still further and further to rise in order to be condensed, the cloud 
will be propagated upward in proportion. 

Hence the Stratus most usually makes its appearance in the 
evening succeeding a clear warm day, and in that quiescent state 
of the atmosphere which attends a succession of these. Hence 
also the frequency of it during the penetration of the autumnal 
rains into the earth; while in Spring, when the latter is ac- 
quiring temperature together with the atmosphere, it is [more] 
rarely seen. 

OF THE FORMATION OF THE CUMFLUS. 

When the sun's rays traverse a clear space of atmosphere, it is 
well known that they communicate no sensible increase of tempe- 
rature thereto. It is by the contact, and what may be termed 
the rctdiaHon^ of opake substances exposed to the light, that Ca- 
loric is thrown into the atmosphere. 

This effisct is first produced on the air adjacent to the earth*s 
8ur£BM» ; and proceeds upward, more or less rapidly, according to 
the season and other attendant circumstances. In the morning, 
therefore^ Evaporation usually prevails again ; and the vapour, 
which continues to be thrown into air now increasing in tempera- 
ture, is no longer condensed. On the contrary, it exerts its elas- 
tic force on that which the nocturnal temperature had not been able 
to decompose, and which consequently remained unversally dif- 
fused. The latter, in rising through the atmosphere to give place 
to ike supply from below, must ncceissarily change its climate, 
quit the lower iiir of equal temperature, and atrive aiaou^ mox^ 
•A photiful dew may often be found on the grass after a ^traWa. 
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elevated and colder air ; the presanre Ifcom above still contmniog 
unabated. The consequence is a partial decomposition, extending 
through the portion thus thrown up, and, in short, a recommence- 
ment in the superior region, of the same process which in the 
vicinity of the earth furnished the dew of the night In this 
case, however, the particles of water cannot arrive at the earth, as 
they are necessarily evaporated again in their descent. 

It appears that this second Evaporation takes place at that 
elevation where the temperature derived from the action of the 
sun's rays upon the earth, and decreasing upward, becomes just 
sufficient to counterbalance the pressure of the superior vapour. 

Here is formed a sort of boundary between the region of cloud 
and the region of permanent vapour, which for the present pur- 
pose, and until we are furnished with a nomenclature for the 
whole science of Meteorology, may be denominated the Vapour 
plane. 

Immediately above the Vapour plane, then, the formation of 
the Cumulus commences (as soon as a sufficient quantity of va- 
pour has been thrown up) by the mixture of descending minute 
drops of water with vapour newly formed and just diffusing itself, 
as in the case of the Stratus before described. 

A continuance of this process might be expected to produce a 
uniform sheet of cloud; in short, a Stratus, only differing in situ- 
ation from the true one. Instead of which we see the first-formed 
small masses become so many centres, towards which all the water 
afterwards precipitated appears to be attracted from the space sur- 
rounding them ; and this attraction becomes more powerftil as the 
cloud increases in magnitude, insomuch that the small clouds 
previously formed disappear when a large one approaches them in 
its increase, and seem to vanish instead of joining it. This is 
probably owing to the small drops composing them having passed 
in a loose manner and successively, by attraction, into the large 
one. 

Are the distinct masses into which the drops form themselves, 
in this case, due to the attraction of aggregation alone, or is the 
operation of any other cause to be admitted P 
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A rigid mathematician would perhape answer the latter clause 
in the negative; and with such a conclusion we should have 
great reason to remain satisfied, as cutting short much of the 
inquiry that is to follow, were it not that it leaves us quite in 
the dark, both as to the cause of the variety so readily observable 
in clouds, and that of their long suspension, not to insist on seve- 
ral facts contained in the former part of this paper, which would 
then remain unaccounted for. 

The operation of one simple principle would produce an effect 
at all times uniform^ and varying only in degree. We should 
then see no diversity in clouds but in their magnitude; and the 
same attraction that could bring minute drops of water together 
through a considerable space of atmosphere in a few minutes, 
ought not to end there, but to effect their perfect union into 
larger, and finally into rain. 

In admitting the constant operation of Electricity, which is at 
times so manifestly accumulated in clouds, upon their forms and 
arrangements, we shall not much overstep the limits of experi- 
mental inquiry, since it has been ascertained by several eminent 
philosophers, that ^^ clouds, as well as rain, snow, and hail, that 
fall from them, are almost always electrified.**^* 

An insulated Conductor formed of solid matter retains the 
charge given to it so much the longer, as it is more nearly spheri- 
cal, and free from points and projecting parts. The particles of 
water, when charged, appear to make an effort to separate from 
each other, or, in other words, become mutually repulsive. More- 
over, when a small conducting substance is brought within the 
reach of a large one similarly electrified, the latter, instead of re- 
pelling, will throw the small one into an opposite state, and then 
attract it. From these and other well-known facts in Electricity 
it would not be difiicult to show, that an assemblage of particles 
of water floating in the atmosphere, and similarly electrified, 
ought to arrange themselves in a spherical aggregate, into which 
all the surrounding particles of water (within a certain distance) 
• Cavalio. Complete Treatise on Electricity, irol.i. p.14. 
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should be attracted; at the same time that the drops composing 

such aggregate should be absolutely prevented jGrom uniting with 

each other during the equilibrium of their electricity. 
To apply this reasoning to the formation of the Cumulus, we 

may, in the first place, admit that the commencement of distinct 
aggregation, in the descending particles of water, is due to their 
mutual attraction ; by virtue of which small bodies, floating in 
any medium, tend to coalesce. The masses thus formed, how- 
ever, often increase more rapidly than could be expected from the 
effect of simple attraction exercised at great distances. And 
when the cloud has arrived at a considerable size, its protube- 
rances are seen to form, and successively sink down into the mass, 
in a manner which forces one to suppose a shower of invisible 
drops rushing upon it from all parts. 

In unsettled weather the rapid formation of large Cumuli has 
been observed to clear the sky of a considerable hazy whiteness; 
which on the other hand has been found to ensue upon their dis- 
persion.* 

On these considerations we are obliged to admit as a co-operating 
cause of the increase of this cloud, that sort of attraction which 
large insulated conducting masses exercise, when charged, on the 
smaller ones which lie within their influence. Instead of a spherical 
aggregate, however, we have only a sort of hemisphere; because 
that part of the cloud which presents itself toward the earth can 
receive no addition from beneath; there being in that direction 
no condensed water. On the contrary, the mass must be con- 
tinually suffering a diminution there, by the tendency of the 
cloud to subside and of the vapour plane to rise, during the in- 
crease of the diurnal temperature. It is this evaporation that cuts 



* That clouds are not always evaporated when they disappear, but sometimes 
dispersed so as to become invisible as distinct aggregates, is a fact pretty well 
ascertained by observation. This happens sometimes by the approach of other 
clouds ; at others, the evaporation of part of a Cumulus is followed by the dis- 
persion of the remainder. The criterion used was the speedy production of 
transparency in the one case, and of hazy turbidness in the other. 



OF THE MODIFICATIONS OF CLOUDS. IxV 

ff all the Cumuli visible at one time in the same plane; and it is 
easonable to conclude that much of the vapour thus produced is 
gain condensed without quitting the cloud, as its course would 
laturally be mostly upward. Thus the drops of which a Cumulus 
insists may become larger the longer it is suspended, and the 
Jectricity stronger from the comparative diminution of sur- 
face. 

Such is probably the manner in which this curious structure is 
raised, while the base is continually escaping from beneath it. 
That we may not however be accused of building a castle in the 
air by attempting further conjectures, we may leave the present 
Modification, after recapitulating some of its circumstances which 
appear to be accounted for. 

The Cumulus is formed only in the day time, because the di- 
rect action of the sun's rays upon the earth can alone put the 
atmosphere into that state of inequality of temperature which has 
been described. It evaporates in the evening from the cessation 
of this inequality, tlie superior atmosphere having become 
warmer, the inferior colder, attended with a decrease of the super- 
ficial Evaporation. It begins to form some hours after sunrise, 
because the vapour requires that space of time to become ele- 
vated by the gradual accession from below. When a Stratus 
covers the ground at sunrise, however, we often see it collect into 
Cumuli upon the Evaporation of that part of it which is immedi- 
ately contiguous to the earth. And this ought to happen ; for 
the Cloud is then insulated, the vapour-plane is established, and 
every thing in the same state (except in point of elevation) as in 
the ordinary mode of production of the Cumulus. 

Lastly, the Cumulus, however dense it becomes, does not 
afford Rain, because it consists of drops similarly electrified and 
repelling each other; and is moreover continually evaporating 
&om the plane of its Base. The change of form which comes on 
before it f|[dls in Rain, and which indicates a disturbance of its 
Electrical state, will be noticed hereafter. 
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OF THE FORMATION OF THE CIBBUS. 

It must have been owing entirely to the want of distinetiYe 
characters for clouds, and the consequent neglect of obserTiog 
their changes, that the nature of this Modification more espedaDy 
has not engaged the attention of Electricians. The attraction of ' 
aggregation operating on solid particles diffused in fluids, does 
indeed produce a great variety of ramifications in the process of 
crystallization : but these are either uniform in each subatanoe, 
or have a limited number of changes. And in no instance do 
we see the same substance, separating from the same mediam 
and unconfined in its movements, rival the numerous metam<Hr- 
phoses of the Cirrus. 

The great elevation of these clouds in their ordinary mode of 
appearance has been ascertained both by geometrical observa- 
tions,^ and by viewing them from the summits of the higheit 
mountains, when they appear as if seen from the plain. A more 
easy and not less convincing proof may be had by noting the time 
during which they continue to reflect the different coloured rays 
after sunset; which they do incomparably longer than any others. 
The same configuration of Cirrus has been observed in the same 
quarter of the sky for two successive days, during which a smart 
breeze from the opposite quarter prevailed below. 

It is therefore probable that this Modification collects its water 
in a comparatively calm region ; which is sometimes incumbent 
on the current next the earth, and almost out of the reach of its 
daily variations in temperature and quantity of vapour; but at 
other times is interposed between the latter and a supervening 
current from another climate; in which case it may be affected 
by both currents. 

The Cumulus has been just now considered as an insulated 

• " The small white streaks of condensed vapour which appear on the fece of 
the sky in serene weather, I have, by several careful observations, found to be 
from three to five miles above the earth's surface."— Dalton. 
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body, consistiDg of moveable parts which accommodate them- 
selves to the state of a retained Electricity. We shall attempt 
to explain the nature of the Cirrus by comparing it to those im- 
perfect conductors, which being interposed between Electrics and 
Conductors, or between the latter in different states, serve to re- 
store by d^rees the equilibrium of the Electric fluid. 

If a lock of hair be properly fixed on the prime conductor and 
electrified p/tM, the hairs will be separately extended at as great a 
diatance firom each other as posrable; in which state they will 
continue smne^ time. The reason appears to be, that the con- 
tiguous air is then minus; and consequently these two moveable 
substances put themselves into the state most favourable to a 
communication which is going on slowly between bad conductors. 

The same appearances will take place if the lock be electrified 
mintis^ tile contiguous air being plus; and in each case the hairs 
will move from a body similarly electrified and brought near 
them, and towards one contrariwise electrified. Moreover, if we 
could insulate such a charged lock in the midst of a perfectiy 
tranquil atmosphere of suflicient extent, in which particles of con- 
ducting matter were suspended, it is plain the latter would be 
attracted by it so long as the charge continued; after which they 
would be at large as before. 

Dry air being an dectric, and moist air but an indifferent con- 
ductor, it is reas^iiable to suppose that an immediate communi- 
cation of Electricity between masses of air differently charged 
can scarcely haj^en to imy great extent, except by the intimate 
mixture of such masses; an effect which may possibly follow in 
some cases, and occasion strong winds and commotions in the at- 
mosphere. If we consider how frequenUy, and to what an extent, 
the Electricity of the air is disturbed (as appears from numerous 
experiments) by evaporation, by the formation and passage 
of clouds, by elevation or depression of temperature, (by friction 
upon surfaces of ice?) it seems probable that the particles of 
water floating in a calm space may be frequently converted into 
conductc»ns; by which the equilibrium is in part restored after 
such diatnrbance.' i? ^ 
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Viewing the Cirrus in this light, it becomes important for 
those who are well versed in electricity to study its appearances, 
and compare them with the changes that ensue in the atmo- 
sphere. A number of observations, made hitherto chiefly in one 
place, and without system or aid from concurrent ones in others, 
have furnished the preceding data, which may serve as hints for 
future investigation. 

At present we can only conjecture that the local detached Cirri 
which ramify in all directions^ are collecting particles of water 
from the surrounding space; and at the same time equaludng 
their own electricity with that of the air or vapour. 

That when numerous oblique short tufts appear, they are con- 
ducting between the air above and that below them. 

That a decided direction of the extremities of pendent or 
erected Cirri from the mass they join towards any quarter, is occa- 
sioned by the different Electricity of a current of air which is 
pressing upon the space they are contained in. This is the most 
important point to attend to, as these tails sometimes veer h&lf 
round the compass in the course of a few hours: and many ob- 
servations have confirmed the fact that they point towards the 
coming windy and are larger and lower as this is about to be 
stronger. 

Lastly, the Cirri in parallel lines, stretching from horizon to 
horizon, denote a communication of Electricity carried on througli 
these clouds over the place of observation ; the two predisposec 
masses of atmosphere being very distant, and the intermediate lowei 
atmosphere not in a state to conduct it. It is at least a circum 
stance well deserving inquiry, by what means the clouds ii 
stormy seasons become arranged in these elevated parallel bars 
which must be at least sixty miles long, and are probably mucl 
more, considering their elevation and that both extremities ar 
often invisible. 



OF THE NATURE OP THE INTERMEDIATE MODIFICATIONS. 

The conversion of the Cirrus into the Cirro-cumulus is 
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phaenomenon which at some seasons may be daily traced, and 
which serves to confirm the opinion that there exists somewhat 
of the same difference between the Cumulus and the Cirrus, as 
between a charged and a transmitting^ or an influenced, conduc- 
tor, among solid bodies. On this supposition, the orbicular 
arrangement of the particles ought to take place as soon as the 
mass has ceased to conduct firom particle to particle, or to be so 
acted on by a contiguous conductor as to have a plus and minvs 
state within itself. And as this sort of communication in a cloud 
may be as slow as in other imperfect conductors, the equilibrium 
among the particles may be restored at one extremity some time 
before the other has ceased to transmit; whence a visible pro- 
gress of the change, which may be traced in a Cirrus of sufficient 
length. 

That an extensive horizontal Cirrus should become divided 
across its length, and that these divided parts should assume 
more or less of a round form, is also consistent with the idea of a 
change of this sort.* It is not so easy to give a reason why 
these small orbicular masses should remain in close arrangement, 
or even in contact, for several hours, forming a system of small 
clouds which yet do not interfere with each other or run together 
into one, but remain as it were in readiness to reform the Cirrus; 
which sometimes happens very suddenly, though they more fre- 
quently evaporate by degrees. 

The same remark applies to the curious, and as it were capri- 
cious divisions and subdivisions, both longitudinal and transverse, 
which happen in the Cirro-stratus when this cloud is verging towards 
the Cirro-cumulus. In general, nevertheless, its appearance is 
sufBciently distinct from that of the Cirrus and Cirro-cumulus. 
The Cirrus by the great extent in proportion to its mass, its dis- 
tinct lines and angular flexures, and the Cirro-cumulus by the 

• A quickly evaporating Cumulus sometimes leaves a regular Cirrus behind, 
formed out of the remnant of the clouc] which, in the intermediate state, and 
just when it b^ins to show the sky through i^^ exactly represents the pores and 
fibre oitponge, [What is also curious this appearance is a decided indication of 
draught approaching.] 
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one is in a manner compelled, when viewing this phaenomenon, 
to indulge a little in Electrical speculations. By one experiment 
of Cavallo's, with a kite carrying three hundred and sixty feet of 
conducting string, in an interval between two showers, and kept 
up during rain, it seems that the superior clouds possessed a posi- 
tive Electricity before the rain, which on the arrival of a large 
Cumulus gave place to a very strong negative, continuing as long 
as it was over the kite. We are not, however, warranted from 
this to conclude the Cumulus which brings on rain to be always 
negative; as the same effect might ensue from a positive Cumu- 
lus uniting with a negative Stratus. Yet the general negative 
state of the lower atmosphere during rain, and the positive indi- 
cations commonly given by the true Stratus, render this the more 
probable opinion. It is not, however, absolutely necessary to 
determine this, seeing there is sufficient evidence in favour of the 
conclusion, that clouds formed in different parts of the atmosph^ie 
operate on each other, when brought near, occasioning their de- 
struction by each other; an effect which can only be attributed to 
their posessing beforehand, or acquiring at the moment, the oppo- 
site Electricities. 

It may be objected that this explanation is better suited to the 
case of a shower than to that of continued rain, for which it does 
not seem sufficient. If it should appear, nevertheless, that the 
supply of each kind of cloud may be kept up in proportion to the 
consumption, the objection will be answered. Now it is a well- 
known fact, that Evaporation from the surface of the earth and 
water returns and continues during rain, and consequently affords 
the lower clouds, while the upper may be recruited from vapour 
brought by the superior current, and continually subsiding in the 
form of dew ; as is evident both from the turbidness of the atmo- 
sphere in rainy seasons, and from the plentiful deposition of dew 
in the nocturnal intervals of rain. Neither is it pretended that 
Electricity is any further concerned in the production of rain 
than as a secondary agent, which modifies the effect of the two 
grand predisposing causes — a falling temperature and the irtflux 
of vapour. 
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OF THE TEMPERATURE. 

Tempebatube is that which constitutes the most obvious differ- 
ence between climate and climate, and on which the variety of 
the phenomena exhibited by each principally depends. I shall 
therefore take it up here, though standing third in the Tables, as 
the fittest introduction to the study of the whole subject : and as a 
comparison of the Results obtained by different observers, whether 
for the same or for different periods of years, in the same climate, 
tends mutually to establish or correct their respective conclusions, 
I shall freely avail myself of the helps I find before me in this re- 
spect. 

[In putting forth this Second Edition, I have the satisfaction 
of being able to state, that the addition o( fourteen years^ further 
observation of the Temperature^ at one of the stations before 
usedj has not obliged me to displace a single Result I shall 
not proceed to the refinement of fractional alterations, /ot^ndec^ on 
Umger averages, until I may be enabled to do it on entire definite 
periods of years; the schieme of which the reader will presently 
find before him. The Results of the period of seven years, end- 
ing with 1823, will, however, be found exhibited in the section 
allotted to periods at the end of these details. There have oc- 
curred likewise a few fractional corrections, the fruit of a careftd 
re-examination of my calculations, by my late friend, Silvanus 
Bevan jun. which are placed, with his initials to them, at the 
foot of the page.] 
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OF MEAN TEMPERATURE IN GENERAL. 

To mention the differing warmths of day and night, or of the dif- 
ferent months of the year, is simply to appeal to the test of feding. 
But feeling informs us on these subjects only by a vague companflon 
with sensations, the memory of which, when they have been some 
time past, is very imperfect. To confirm, or to correct our judg- 
ment, as to the comparative warmth or coldness of different days or 
seasons, and still more to be able to compare Climates together 
with accuracy, we must be accustomed to the use of the Ther- 
mometer. 

If we note the degrees indicated by this Instrument when the 
heat of the day, by this evidence, is at the fnaanmum^ and again 
when it is at the minimum, and adding them together divide the 
sum by two, we shall have the Medium temperature of that day; 
a standard by which we may judge- of the temperature of another 
day obtained in like manner, and pronounce it wanner or cdder. 
This Standard would be more accurate, were the temperatnie 
noted at every hour, and the sum total divided by twenty-finir. 
Although this process be seldom effected for the day, an analogous 
one is commonly performed for the Month ; when taking the me- 
divun temperatures of the several days, we sum them up and di- 
vide by the number of days thus noted : the result is called the 
Mean temperature of the month ; it is a standard for comparing 
the days of that month with each other. These Monthly means 
summed up and divided by twelve, give the Mean of the year: 
which if constructed from a sufficient number of observations, 
carried through all the seasons, affords a criterion for judging of 
the temperatures of the several months of that Year. A l<mg 
average of these Yearly means, gives a result so nearly approach- 
ing to uniformity in the hands of different observers, that it may 
be used as a general standard of comparison for the temperature 
of the day, month, or year ; or of the Climate in question with 
(at of another far distant. This is called the Mean of the 

mate. 
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MEAN OF THE CLIAIATE OF LONDON. 

If we regard the latitude, and elevation above the sea, of Lon- 
don,independently of local circumstances, the temperature has been 
hitherto rated too high ; as was that of the city itself in the earliest 
observations. In the ^^ Meteorological Journal kept at the Apart- 
ments of the Royal Society, by order of the President and (Coun- 
cil," the period from 1778 to I78I gives a mean of 62° 65. In 
1787) ^^ register being resumed, after a cessation of five years, 
we have an account of precautions now used to secure accuracy, 

and the ten years from 1787 to I796 make it 50° 516: 

A similar period to 1806 inclusive 50° 490: 

A third, ending with 1816 50° 364. 

Mean of the City on the average of thirty years'* ob- 
servations 60° 456. 

But the temperature of the city is not to be considered as that 
of the climate; it partakes too much of an artificial warmth, in- 
duced by its structure, by a crowded population, and the con- 
sumption of great quantities of friel in fires : as will appear by 
what follows. 

My own observations were conducted for the first three years at 
Plaistow; the site being about 3^ miles NNE of the Royal Ob- 
servatory at Greenwich. The village is four miles East of the 
edge of London: it has the Thames a mile and a half to the 
South, and an open level country, for the most part well drained 
land, around it. The Thermometer was attached to a post set in 
the ground, under a Portugal laurel, and from the lowness of this 
tree the whole instrument was within three feet of the turf: it had 
the house and offices, buildings of ordinary height, to the East 
and North East, distant about twenty yards ; but was in other 
respects freely exposed. 

The average of all the observations at this station for I8O7, 
1808, 1809, is 48°848 

The same for London (PhU. Trans.) 60° 608 

London warmer 1° 760. 

62 
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For the next three years, the observations ^ven in my First 
Volume were made, partly at Plaistow, and partly at the Labo- 
ratory situate at Stratford^ a mile and a half to the North West; 
on ground of nearly the same elevation. Some of these, probably, 
have derived an excess of warmth from the contiguity of the In- 
strument to a large building, in which many fires were kept: 
others are doubtless somewhat too low, in consequence oil a 
change which I made in the position of the Instrument at Plais- 
tow, and which I found to have the effect of depressing the mass- 
imum. The thermometer at Stratford had an open North West 
exposure, at six feet from the ground, close to the river Lea. 

The average of these observations for 1810, 1811, and 
1812, is '. 49^480 

That at London for the same period 50^9^9 

London warmer 1° 4?69. 

Tottenham Green^ where my latter observations have been 
made, is four miles from the North side of London, and tfae 
country to the North West especially being somewhat hilly, and 
more wooded, I consider it as more sheltered than the former site. 
The elevation of the ground is a trifle greater, and the Thermome- 
ter was also placed higher, being about ten feet from the general 
level of the garden before it, with a very good North exposure ; 
but it was not quite enough detached from the house, having been 
fixed to the outer door-case, in a frame which gave it a little pro- 
jection, and admitted the air behind it. The former Instrument 
having been broken, this was a diflerent one, inclosed at first in a 
glass tube of an inch and a half diameter, the front of which I 
soon caused to be laid open, to procure a more free radiation of 
the heat from the Instrument within. 

The average in this situation for the years 1813, 1814, 1815, 
and 1816 is 48°233 

And for London during the same period 49'' 7^^ 

London warmer 1° 508. 

Thus, under the varying circumstances of different Sites, differ- 
ent Instruments, and different Positions of the latter, we find Lon- 
don always warmer than the country, the average excess of its 
temperature being V 579. But as the same causes which pro- 
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duce an artificial elevation of temperature in London, must like- 
wise influence, in a smaller degree, the country, the Mean of which 
for the ten years ending with 1816 is 48° 79) ^^^ ^ ^^^ second 
fractional figure was uniformly neglected in taking the Monthly 
means for the Annual average in the Register of the Royal So- 
ciety, I shall for the present abate a little of the one, and add to 
the other ; and for the purposes of comparison rate the Mean of 
the Latitude and level of London at 48"" 5, and that of the Me* 
tropolis itself at 60° 6. Future observations with Thermometers 
previously compared, and a greater degree of care to secure the 
fractions, may determine these with an accuracy not as yet 
attained. 



MEAN OF THE YEAR, AND ITS VARIATIONS. 

I shall have frequent occasion in the course of this Volume, to 
present the reader with a Series of results expressed by a curve; 
a mode of speaking to the eye which greatly facilitates the com- 
parison of such variable quantities, when we wish to contemplate 
them only as becoming greater or less, and to view the order of 
their increase and decrease without reference to the exact amount 
of the sums compared. 

Fig. 1. 
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The flexuous lines in Fig. 1 are intended to shew in this wijr 
the variation of the Annual mean Temperature of the dimate 
of London for the series of years ftom 1^S9 to 1818 industre^ 
The three upper curves are deduced from the results of the 
register in the Philosophical Transactions ; the lower one, ei- 
tending from I8O7 to 1818, from the observations detailed in 
my first [published] Volume, with the addition of two years pub- 
lished in Thomson'^s Annals of Philosophy, and since inserted in 
my second. The results having been first marked over theb re- 
spective years, on a scale formed by lines ruled vertically for 
time and horizontally for the temperature, the curves were then 
prolonged from one point to the other in succession. The mean 
temperatures thus expressed will be found in figures in the follow- 
ing Table. 

ANNUAL MEAN TEMPEBATURE. 







In London. 


In the Countrj. 


1789 


• • . • 


49-491 




1790 


• • • • 


50-892 




1791 


• • • • 


50-833 




1792 


• • . • 


50-483 




1793 


• 
• . • . 


50*820 




1794 


• • • • 


51-200 




1795 


■ a • . 


49-700 




1796 


• • • . 


50-083 




1797 


■ • • • 


49-398 




1798 


• • . • 


50-999 




1799 


1 . • • 


47-920 




1800 


• • • • 


50-522 




1801 


) • . • 


51-080 




1802 


. . • 


50-200 




1803 


> . . a 


50-329 




1804 


t » • • 


51-731 




1805 


) • • • 


49-998 




1806 


» » » 


52-734 


• 


1807 


• • m 


50-733 


48-367 


1808 


• a • 


50-466 


48-633 


1809 


. a . 


50-633 


49-546 


1810 


• • • 


50-976 


49-507 



OF THE TEMPERATURE. 



ANNUAL MEAN TEMPERATURE. 



1811 

1812 
1813 
1814 
1815 
1816 
1817 
1818 

5 years from 1790 

6 years from 1807 

6 years from 1795 
5 years from 1812 

10 years from 1790 
10 years from 1807 
17 years from 1790 
17 years from 1800 

7 years from 1800 



• • • 



• • • 



• • • 



• • 



In London. 

62-666 
49-208 
49-741 
48-241 
51-550 
49-433 
50-316 
53-003 

AVERAGES. 

50-845 
51-095 
49-620 
49-634 
50-233 
50-364 
50-530 
50-600 
50-912 



In the Country. 
51-190 
47-743 
49-762 
46-967 
49-630 
46-572 
47-834 
50-028 



• • • 



• • • 



• • 



• • 



• • • 



• • • 



. • • • 



■ • a 



49-448 



48135 



48-791 



• • • 



. • . 



EXTENT OF VARIATION OF THE MEAN. 



In London in 30 years . . . .4-814 
Highest mean in 1806* 
Lowest mean in 1799 



In the Country in 12 years 4-618 
Highest mean in 1811 
Lowest mean in 1816 



The Mean temperature varies, as the reader will have seen, in 
different years to the extent of four degrees and eight-tenths of 
Fahrenheit : a quantity certainly not considerable, when we com- 
pare by sensation the warmth of one hour of the day with another; 
yet capable, when added or abstracted for the whole year, of pro- 
ducing a decided difference in the seasons. We must not, how- 
ever, too hastily connect with a low Mean the idea of a cold win- 
ter, or that of a warm summer with a high one : the heat is added 
or taken away sometimes in one season, sometimes in another, 
and again occasionally almost throughout the year. But it is 
worthy of notice, that notwithstanding the great difference which 
we all find by sensation, in the warmth of the same month, week, 
or day in different years, (Summer and Winter on occasion almost 



• [1818, not then out.] 
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exchanging places,) yet the total result of the seasons is so neariy 
uniform in each, that no one year in thirty is found by the most 
accurate mode of comparison to differ from another quite five de- 
grees ; and the variation from year to year is usually not half as 
much. 

To proceed from the amount to the manner of the Annual ys- 
riation : it is for the most part such, that the elevations and cl&- 
pressions take place in alternate years^ though some of them go 
on for two years; and this tendency to alternation is still com- 
patible with a disposition to rise or fall on the whole through a 
series of years. Thus in the space from 1794? to 1799, the mean 
is depressed three degrees, and from 1811 to 1816, (by my own ob- 
servation,) four degrees and a half: on the other hand, there is 
an intermitting elevation carried on, from 1799 to 1806, by which, 
on the whole, four degrees and a half are gained. 

Lastly, and what is more important, there is evidence, which 
the addition of a few more years will perhaps render conclusive, of 
the existence oi alternate periods of years in the variation. 

For the reader's help in comprehending this, I have numbered 
in the diagram the ten years of a period, which appears twice in 
the series here recorded ; and have distinguished by letters the 
seven years of another ; which having completed its course between 
the two periods of ten years, appears to have begun again imme- 
diately after the latter of these, and to be now in progress. 

To begin with 1790, we have four years of an equable heat, 
upon or a little above the mean of London : the same equable ave- 
rage years will be found, in both the London and coxmtry observa- 
tions, if we begin with I8O7. Then occur six years alternating in 
temperature, from 1794 to 1799, the first of them the highest, 
the last the lowest, of the ten to which^they belong : the same 
circumstances obtain in the six years from 1811 to 1816. Or, if 
we compare the averages deduced from these two sets of ten 
years, as given in the Table, page 7? "^e shall find five years from 
1790=50-845, and five years from 1795=49620; difference 
1*226 : again, five years from I8O7 = 51*095, and five years from 
1812 = 49-634; difierence 1-461. That is, the latter half of 
each period is colder than the former by nearly the same quantity; 
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^i^ivhile the two periods entire, average, within an inconsiderable firac- 
^Mm, alike. The period of seven years from 1800 to 1806, 1 have 
■fldready noticed as an ascending series : in this, two of the eleva- 
'Vations go on through two years. I consider it as having proba- 
\Aj Tecommenced in 1817? because that year rises above 1816, 
and the following year, 1818, above both ; as 1800 and 1801 do 
MhoYe 1799. 

A chasm in the Register of the Royal Society immediately 
previous to I787, prevents me from bringing into the parallel a 
series of seven years antecedent to 1799. If this series was on the 
whole an ascending one, it scarcely could have ended with 1789, 
which is stated at a degree below the average. On the other 
hand, it is certain from different Registers, that 1 782 was as far be- 
low the average of the climate, as 1799 and 1816. The year 
1787 is stated at 51 02, and I788 at 50*63, in which depression 
of the mean they agree, but not in due proportion, with the cor- 
responding years e and/, in the middle series. 

On the whole, the want of observations with a self-registering 
Thermometer before the year 1794 throws some degree of uncer- 
tainty upon those early results: though it is probable none of 
them err a degree from the truth, at least if we put the artificial 
warmth of the city out of the question. Six'^s Thermometer, after 
having been in use at Somerset House for seventeen years, was 
disused towards the close of 1810 : and perhaps I may not un- 
reasonably attribute to this cause the discrepant proportions of 
the London curve for the following years, in one of which the 
temperature of the city loses its accustomed excess, and is even a 
small fraction below that of the country. 

Should the results of the present, and four following years, to 
1823 inclusive, correspond sufficiently with c, rf, e, /, ^, the in- 
quiry respecting these alternating periods may be resumed, taking 
in all the evidence that can be procured from early Registers, and 
even carrying it into the corresponding years in the Meteorological 
Journals of other countries : for it is clear that the causes of such 
periodical changes in a climate must be Astronomical, and not 
local: and this circumstance, if established, must lead us to ex- 
pect occasional [apparent] irregularities, and as it were intercala- 



10 



OV THB TBHPBRATUBB. 



tions in the periods, which a long series of years can alone satis- 
factorily explain. 

Of the connexion of a high or alow Mean temperature with ^ 
state of the Barometer, the Rain, and other phenomena of the 
year, it is too early to treat at present : it is sufficient to haw 
shown from the manner and proportions of the yariation of the 
Annual mean, that this variation is probably periodical ; or that 
annual mean temperatures, nearly approaching to each other oc- 
cur at intervals, consisting of definite periods of years. 



MEAN OF THE MONTH, AND ITS VABIATIONS. 

From the variations of the mean heat during a series of years, 
we may proceed to its distribution among the several months of 
the year, and the variations of the Mean for each of th^n. 

The general Table A, at the end of the volume, exhibits the 
mean Temperature of each month, in each of twenty years, ten of 
which, from 1797 to 1806, were taken in London, and the re- 
mainder, from I8O7 to 1816, in the country. 

The averages of these mean temperatures come out as follows. 



For the City. 
1797—1806. 



For the Country. 
1807—1816. 



For the whole. 
1797_1816. 



Mo. 

1 Jan. 

2 Feb. 

3 Mar. 

4 Apr. 
6 May 

6 June 

7 July 

8 Aug. 

9 Sept. 

10 Oct. 

11 Nov. 

12 Dec. 
difference of 

the Extremes . . 25*93 
(a) 39-40. (6)42-53. (c) 59-21. 
ig) 55-74. {h) 62-33. 



38-52 


34-16 


36-34 


39-42 (a) ... 


39-78 (^) .. 


39-60 


42-51 {b) .... 


41-51 (/) .. 


42 01 


48-31 


46-89 


47-61 


55-01 


55-79 (^) .. 


55-40 


60-07 


58-66 


59-36 


63-45 


62-40 (A) .. 


62-97 


64-41 


61-35 


62-90 


59-18 (c) .... 


56-22 (i) . . 


57-70 


51-33 


50-24 


50-79 


43-86 


40-93 


42-40 


39-76 (rf) .... 


37-66 (A:) .. 


38-71 



28-24 



26-63 



{d) 39-71. {e) 39-76. (/) 41-53. 
(i) 56-15. {k) 37-63.— S. B. 
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The wannest month in the year therefore differs in its mean 
temperature from the coldest, on a long average, about twenty- 
ox degress and a half of Fahrenheit; and this difference is greater 
by nearly two degrees and a half in the country, than it is in 
London. 

In this long average the inequalities of temperature in the same 
month, which constitute the principal difference of our seasons, 
are in great measure extinguished, the Extremes balancing each 
other. The series of mean Temperatures in the third column 
presents, therefore, a near approach to that regular gradation of 
heat, increasing and decreasing through the seasons, which a con* 
slderation of the primary Astronomical causes of Summer and 
Winter, in temperate latitudes, would lead us to expect. To make 
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this more obvious, I have placed in Fig. 2, a curve, con- 
structed from the series of results in question, by the side of ano- 
ther represented by a dotted line, which latter expresses, on a 
scale of the same extent as that of the temperature, the progress 
of the Sun in dedmatUm through the year. As I shall have oc- 
casion hereafter to enter more at large into this comparison, I 
shall only request the reader to notice, here, the manner in which 
the Monthly mean temperature, following the Sun at some dis- 
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m eleT»tion and depression, advances from its lowest poat 
vni«Y« through the spring months, to its greater elevation k 
; and then returns by an opposite gradation, through die 
itttMnnal months, to the point from which it set out. 

But if) taking up the general Table A, we look for the sane 
ranilar gradation in particular years, we shall meet with many 
excvpcions, attended still with some appearance of order and com- 
pHisation. For instance, in 17979 the temperature of the Second 
iMiith scarcely differs from that of the First, and both are belov 
ihe average of that month : the Third has the average temper** 
tuie of the Second: the Sixth is two degrees deficient, while the a 
Seventh has two in excess: a deficient temperature then agun 
prevails, till at the close of the year we have an excess of three 
^iMnees. And in the country observations, in 1807, after an 
av»age mean in the First month, we see the Second and Third as 
il were exchanging places, and both cold: the Seventh, on the 
contrary, has a warm mean, and the Eighth a hot one ; which 
difference in the following year is reversed in those months : then 
(in I8O7,) we have the Ninth and Tenth almost precisely equal, 
while in the following year, the latter month is the colder by nearly 
nine degrees : lastly, I8O7 goes out, as it came in, with an ave- 
— «e mean. A careful perusal of the Table in this way, and still 
better the reducing of the several years to curves, on a scale similar 
to that on which I have placed their Mean, will give the reader an 
lunate conception of the manner in which the comparative cold- - 
ogg of one month, or season, is balanced by the warmth of ano- 
^Lgf and vic^ versa ; while some years are warm and others cold, 
neady throughout. 

If the Monthly means in this Table be examined for the same 

^tuAth i^ successive years, down the column, it will be perceived 

riHtfiflS^^y with what has been stated respecting the Annual 

m\ ^ together with alternations in temperature, there are 

^t^ |rarfo^io725 carried through several years, towards a 

scolder mean; while in a few instances, the warmest 

months in the series lie almost together. The great- 

these variations is marked at the foot of the 

is observable, that while the Year scarcely differs 

%iVLreJive degrees, the month is subject to a va- 
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ion which in several cases amounts to ten, and in one runs 
to fourteen degrees. I very well recollect, and have verified, 
extraordinary warmth of the month of December, 1806, on 
eh the latter result depends : my own observations at Plaistow 
ke the mean of this month 45*30, which, with a full allowance 
the winter excess of the city temperature, comes nearly to the 
16 thing. This year was the highest of an ascending series of 
en, which I have marked with letters in Fig. 1. It was warm 
rly throughout, and the temperature was most in excess at its 
36 : the cause of the excess therefore was neither a local nor a 
usient one. 



AN OF THE MONTH IN LONDON AND IN THE COUNTRY, WITH 

THEIR VARIATIONS COMPARED. 

[ have already stated that London has an artificial excess of 
it, and shown the average amoxmt of this excess on the whole 
ir. In examining the Monthly means, to see whether it was 
ke throughout the year, or unequally distributed, I found the 
ter to be the case; and that attended with circumstances of 
nsiderable interest. 

AVERAGE MONTHLY MEAN TEMPERATURE 1807 1816. 



Mo. 


Tn the Country. 


In London. 


London wanner. 


1 Jan. 


3416 


36-20 


2-04 


2 Feb. 


39-78 


41-47 


1-69 (a) 


3 Mar. 


41-51 


42-77 


1-26 {b) 


4 Apr. 


46-89 


47-69 


0-80 


5 May 


55-79 


56-28 


0-49 (c) 


6 June 


58-66 


69-91 


1-25 


7 July 


62-40 


63-41 


1-01 (d) 


8 Aug. 


61-35 


62-61 


1-26 


9 Sept. 


56-22 


58-45* . . . 


2-13 {e) 


10 Oct 


50-24 


52-23 


1-99 


1 1 Nov. 


40-93 


43-08 


2-15 


12 Dec. 


37-66 


39-40 


. 1-74 (/) 



(a) 1-71. (6)1-28. (c)0-54. {d) I'OS. (^ 2-20. (/) 1-77.— S.B. 

' In taking out the London results for this average, I was obliged to reject 
t for the month of September, 1815 ; many of the observations in this month 
ng manifestly erroneous, and the mean at least 6° too high. The average of 
i month for the first five years exceeds that of the country by 1*77 only. 
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That the superior temperature of the bodies of men and aniauli 
is capable of elevatiiig, in a small proportion, the Mean h^at of a 
city or populous tract of country in a temperate latitude, is a pi9> 
position which will scarcely be disputed. Whoever has passed 
his hand over the surface of a glass hive, whether in summer or 
winter, will haye perceived, perhaps with surprise, how much the 
little bodies of the collected multitude of Bees are capable of heat- 
ing the place that contains them : hence, in warm weather, we see 
them ventilating the hive with their wings, and occasionally i«e- 
ferring, while unemployed, to lodge, like our dtisens, about the 
entrance. 

But the proportion of warmth which is induced in a city by the 
Population, must be far less considerable than that which ema- | 
nates from the fires: the greater part of which are kept up for the 
very purpose of preventing the sensation attending the escape of 
heat from our bodies. A temperature equal to that of Spring is 
hence maintained, in the depth of Winter, in the included part of 
the atmoq>here, which, as it escapes from the houses, is continually 
renewed: another and more considerable portion of heated air is 
continually poured into the common mass^om the chimnies ; to 
which, lastly, we have to add the heat difiused in all directions, 
&om founderies, breweries, steam engines, and other manufac- 
turing and culinary fires. The real matter of surprise, when we 
contemplate so many sources of heat in a city is, that the effect 
on the Thermometer is not more considerable. 

To return to the proportions held by the excess of London, it 

is greater in winter than in summer, and it sinks gradually to its 

lowest amount as the temperature advances in the spring, [see 

the curves in Fig. 3,] all which is consistent with the supposition, 

that in winter it is principally due to the heat difiused by the fires. 

An addition of one or two degrees being of more value on a low 

temperature than, on a high one, I replaced the numbers in the third 

column of the Table by the fractional parts of excess which they 

give upon those in the first; when they came out thus, beginning 

with the First month : 

iiii I iiiiiii 

T7> Ty» 7T' TyT' TTT» TTS* "5T» Tf'§> "x^* T7> T^' IT' 

We have here a near approach to a regular gradation, the pro- 
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rtion of excess on the lower temperature decreasing from the 
rst to the Fifth month, snd then increaabg sgEiin to the First. 
at the relations of the respective mean temperatures, with other 
nminstances attending them, will be best seen by means of 
irrefl. 
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In Fig. 3, the fall line presents the Monthly mean of London, 
u given in the Table, the dotted line that of the country ; the 
lorixontal lines a-h c-d are on the respective annual Means ; and 
Mrth curves are on the same scale. 
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In Fig 4, the respective curves are laid down on separate scales^ 
and that for the country temperature, which is still a dotted line^ 
is elevated V 57, or the amount of the Mean annual difierenet 
between the two ; which, as the reader will have observed, bringv 
them very near together. I shall remark first on Fig. 3. 

It appears that London does not wholly lose its superiority of 
temperature, by the extinction of most of the fires in Spring : oa 
the contrary, ^it is resumed in a large proportion in the Sixth 
month, and continues through the warm season. It is probable, 
therefore, that the Sun in summer actually warms the air of the 
city more than it does that of the country around. Several causes 
may be supposed to contribute to this : the country presents finr 
the most part a plain surface, which radiates freely to the sky^— 
the city, in great part, a collection of vertical surfaces, which re- 
flect on each other the heat they respectively acquire : the countiy 
is freely swept by the light winds of summer, — the city, from its 
construction, greatly impedes their passage, except at a certain 
height above the buildings : the country has an almost inexhaust- 
ible store of moisture to supply its evaporation — that of the city is 
very speedily exhausted, even after heavy rain. When we con- 
sider that radiation to the sky, the contact of fresh breezes, and 
evaporation, are the three principal impediments to the daily ac- 
cumulation of heat at the surface, we shall perceive that a city 
like London ought to be more heated by the summer sun than 
the country around it. 

But this efiect is not produced suddenly. For while, in the 
forenoon, a proportion of the walls are exposed to the sun, the re- 
mainder are in shade, and >casting a shadow on the intervening 
ground. These are receiving, however, in the wider streets, the 
reflected rays from the walls opposed to them; which they return 
to the former, when visited in their turn by the sun. Hence in 
the narrow streets, especially those that run East and West, it is 
generally cooler than in the larger ones, and in the squares. Hence 
too, in the morning of a hot day, it is sensibly cooler in London 
than in the country ; and in the evening sensibly warmer. For 
the hottest time in a city, relatively to the hour of the day, must 
be that, when the second set of vertical surfaces having become 
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leated by the Western sun, the passenger is placed between two 
ikreens, the one reflecting the heat it is receiving, the other ra- 
diating that which it has received. Many of my readers must 
leooUect having felt the heat of a Western wall, in passing under 
it long after sunset. 

Let us now advert to the curves in Fig. 4, in order to be con- 
'▼inced that tne same cause operates also, on the great scale of the 
Year. In this figure, by. elevating the lower scale, We have done 
away the mean difference of 1° 57 in the annual temperature ; or 
in other terms made the country as warm as London. It will now 
he seen that the remaining difference consists principally in this : 
that for six months of the year, from the Second to the Eighth 
inclusive, the country curve holds the higher place, and for the 
Temaining six months, the London one. This proves that, al- 
though London is always warmer than the country, the former 
acquires and loses its heat more slowly than the latter^ being 
left behind both in the ascending and descending scale. To the 
same cause we may probably ascribe the remarkable fact, which 
appears on the average of twenty years (though not in the series 
of ten of which we have just now treated) that although the Se- 
venth be the hottest month in the country and on the whole ave- 
rage, the Eighth month exceeds it in temperature, by one degree, 
in London. 

EXTREMES OF THE CLIMATE. 

Before proceeding to investigate the variations of the diurnal 
temperature, which will conduct us through the Seasons, and 
complete this part of the subject, it will be proper to devote a few 
pages to the Extremes of Temperature to which the year, month, 
and day, are respectively subject. 

The General Table B, at the end of the volume, exhibits the 
highest and lowest temperatures observed monthly in the country 
(where alone these points can be accurately ascertained) during 
the years from 1807 to 1816 inclusive. I have annexed to each 
observation the prevalent wind or winds at the time ; and in some 
cases, where it is considered to have equally influenced the tem- 
perature, the wind of the day preceding the observation. The 

VOL. I. H 
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tble : it gives further probability to the opinion, that these years 

toTTa a series: — ^it is likewise a striking proof of the utility of a self- 

r^stering Thermometer. It is possible, that in the Thermometer 

of Six we possess an instrument, which being merely fixed to a post, 

and properly defended from the sun's rays and from accidents, in 

an uninhabited country, where it could be visited and adjusted by 

navigators once in every year, would give, in a moderate run of 

years, with considerable accuracy, the Mean temperature of the 

latitude and elevation where it stood. In like manner might an 

accurate comparison be made with little labour, at the summit 

and at the foot of mountains, of the Mean temperature of the 

several months at different elevations. When Meteorology shall 

liave become a science, and be studied by navigators, travellers, 

and men of competent skill engaged in local surveys, experiments 

of this kind will perhaps be as common as the taking of levels 

and angles, and observing the motions of the heavenly bodies, 

for the perfecting of Geography and Astronomy. 

To return to the Extremes of our own climate for the last ten 
years — ^the day o( greatest heat within my observation was the 
13th of the Seventh month, 1808, when I was attentive for many 
hours to the phenomena; of these the reader will find notes, 
(which would have been more copious had I been aware at 
that time of their importance) under Table XXI in the First 
volume. To prove the extensive action of the combined causes 
of this excessive heat, I shall here compare, by means of the curves 
in Fig. 5, the maximum and medium temperature at Plaistow 
with that at Paris (distant 180 miles to SSE) for the space of 
thirteen days, in which the principal elevation of temperature 
took place. 

The maximum at Paris on the 10th of Seventh month (see 
the Notes above mentioned) was 82° 6, the wind N W : that at 
Plaistow on the same day was 76^> the wind SW. During the 
three following days, the heat at each station increased steadily, 
the wind at Paril being E and SE, and at London S and S W. On 
the 13th, when the thermometer with us had risen to 96°, the 
evening atmosphere presented dew to the SE, and some traces of 
thunder-cloiids to the NW: the change then was approaching 

H 2 
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from the latter point, while the atmosphere of Paris remaiiied 
yet undisturbed: its heat was below ours, being only 93^8, 
it did not reach its climax till the 15th, when the thermomett 
there rose to Q?"" 2, and fell only to ^(y at night, the wmd SL 
In the mean time distant thunder-storms to the Westward, andott 
in particular about Gloucester, of a character for intensity suital 
to the exaltation of the predisposing causes, reduced otir bub- 
imum in two days to 8P, with the wind at NE. In two dip 
more the change thus propagated from the Westward appears to 
have reached Paris ; they were cooled down on the 17^9 ^ ^^^ 
by day and 62° 7 ^y i^ght. Immediately after this, a secoul 
elevation of temperature took place with them, which was fidt 
also in a less degree at London, on the 18th and 19th : lastly, 
the heat at both places went down to the ordinary summer stand* 
ard, by a SW wind introducing rain. 

The mean heat of this period of thirteen days at Paris was, bj 
day 87° 69, by night 63° 92, on the whole 75° 80 : the mean at 
London (Plaistow) was by day 84° 38, by night 68° 77> on the 
whole Tl"* 57. Thus Paris had, on the whole (consistently with 
its more Southern latitude) about 4:^ degrees more heat than Lon- 
don ; yet with variations throughout strikingly analogous to om 
own: till on the 22d, with the same winds in play at each statimi, 
the temperatures of the two became nearly equal: in which situ- 
ation, although the comparison might have been further prose- 
cuted, we may leave them. 

This heat was not with us of the sultry oppressive kind which 
commonly ushers in a thunder-storm : the sky was serene, and a fine 
breeze prevailed; yet such was the ardour of the sky, that motion 
was unpleasant, and labour in the sun dangerous: the feathered 
^ere mute by day, and revived by the freshness of the 
sre heard singing by moonlight. In the evenings the dew 
f freely, and at temperatures which in ordinary circum- 
ould have sufficed instantly to dissipate it ; but the pro- 
of this phenomenon depends, at all times, not on the 
^n the relative temperature of the calm evening air 
r : and if this be cooled 20° or 25°, it matters not 
previously charged with water at 55° or 95° 
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[dew will certainly fall] proTided the refrigeration paes that degree 
at which the whole quantity can no longer subsist as vapour. 

I had equal opportunity of observing at Tottenham the intense 
cold of the 9 — 10th of Second month, 1816, respectbg which I 
need not enlarge here, having ^ven already a pretty long note on 
the subject, under Table CXV. [Vol. 2.] We had on this occasion 
likewise, in the day time, a clear atmosphere: a gale from the NE 
had preapitated in snow the moisture which previously abounded; 
and which hod twice in the space of a few days brought the Hy- 
grometer to 100°. So cold was the surface on the 9th at noon, 
that a bright Sun, contrary to its usual eilect in our climate, pro- 
duced not the least moisture in the snow ; the polished plates of 
"liich retaining their form, refracted the rays with all the bril- 
Hincy of dew drops: the Thermometer in these circumstances rose 
only to 20°, or aeventysve degrees below the temperature of the 
middle of the hot day I have described: in the ni^ht it went down 
On its usual position) to minus 5 ; and there is every reason to 
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believe that the mass of our atmosphere was on this occasioii at i 
temperature below zero for about twelre hours. This is a stite 
of the air not uncommon, I believe, for several days together, ob 
the continent in higher latitudes ; but with us it is happily, of 
necessity, very rare and transient 

A comparison of the observations at Tottenham with those at 
Paris, will again furnish some curious coincidences. I shall pie- 
sent the minimum and medium of each in curves, and insert heie 
the temperature at Paris reduced to Fahrenheit's scale, from the 
observations of Bouvard in the Journal de Physique: my own as 
to the daily extremes, will be found in their place in the Second 
volume: the daily medium I shall annex here. 

The Mean temperatures at the two places for the period occa- 
pied by these observations, appear to bear very nearly the same 
proportion to each other as in the former series; Paris being V 
67 warmer than London. 
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A slight elevation of the nocturnal temperature on the 5th at 
Tottenham, was followed by a corresponding but more consider- 
able one, at Paris on the 6th: it was misty with some rain at 
both. On the evening of the 6th, the rain with us, by the change 
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Pio. 6. 
Month, February, 1816. 
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of the wind, became sleet, and finally snow, which fell in the 
night in great quantity, and at intervals in the day after; 
while there was still only rain at Paris. The North-Easter 
did not set in there until the 8di, and the depression of tem- 
perature, with the snow, was late in proportion. This depressimi, 
which on the first days proceeded as rapidly with them as with us, 
appears to have experienced a check, at the time when our own tem- 
perature was at the lowest; and we find the extreme a£ cddat 
Paris two days later than at London: it is moreover not by aoj 
means proportionate to the di£Perence in the mean temperature of 
the two places, reaching only down to about 13^. 

In the subsequent rise of the Thermometer we see Paris tale 
the lead of London, contrary to the order in the beginning of the 
series : there is a second depression also in the Tottenham curve, 
from a cause which is felt more slightly and somewhat later tt 
Paris. Lastly, when the frost is actually going ofi^, and a West- 
erly wind makes its appearance at both stations, we see the eleva- 
tion of temperature at each go on together. 

PROBABLE CONDITIONS OF EACH EXTREME OF TEMPERATURE. 

Let US now review the case of each Extreme of temperature in 
our climate, and see what conditions appear necessary to its pro- 
duction: and first of the Ewtreme of heat. 

To produce the highest possible temperature in our climatd 
there appears to be required, 

First, a clear atmosphere at the time : that the sun'^s rays may 
have the freest possible access to the earth's surface. 

Secondly, a dry and warm state of the soil^ to some consider- 
able depth : that the earth may reverberate freely, without throw- 
ing up such a quantity of vapour as by its speedy condensation, 
in the higher and colder regions of the atmosphere, might produce 
cloudiness and annul the first condition. 

Thirdly, these two causes must concur at a season when the 
sun is not far from its greatest elevation : otherwise the heat will 
be in excess, only relatively to the time of year at which it oc- 
curs. 

Fourth and lastly, to carry the heat to the very highest point, 
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we must receive, at this crisis, by means of steady southerly 
breezes, the air of the Southern parts of Europe ; while these in 
their turn are supplied from Africa, and the South of Asia. A 
wind of this kind, which would travel from Paris to London in a 
day, would reach us in a week from the tropic of Cancer. 

To produce the lowest possible temperature in our climate 
there is required. 

First, as in the former case, a clear and dry atmosphere at the 
time, that the heat may freely escape by radiation: this condition 
will be best appreciated by those who have read the experiments 
of Dr. Wells, on the subject of the radiation of heat from the 
earth's surface. 

Secondly, a cold state of the soil, (the usual result of previous 
cloudy, wet, and frosty weather,) and this to some considerable 
depth : that the sun's rays may not be assisted by any warmth 
from beneath, in raising the Temperature by day. 

Thirdly, the concurrence of these two causes with a sufficiently 
low state of the Sun, and consequent length of night: otherwise 
the cold, although severe for the season, will not be such as to be 
remarkable in comparing together the results of a series of years. 

Fourthly, a cause must concur, which but for the parallel that 
I wished to exhibit, between certain conditions common to the 
two cases, I should have placed first — the winds must come to us 
firom the Northward; when, if they blow with sufiicient steadiness, 
we may receive them at length from Siberia. 

When this state of the wind supervenes upon our mild winter 
weather, it speedily gives us a serene atmosphere : our moisture 
is first precipitated on the meeting of the two currents, in an abun- 
dant snow ; the latent heat of the vapour being given out to the 
air, which passes with it to leeward. The air which succeeds, 
coming from a stiU colder region, and being intensely dry, our 
own ice and snow evaporate into it ; and there is thus, towards the 
dose, a contrary efiFect— an absorption of heat, which undoubtedly 
contributes to carry the depression to its extreme point. 

It may seem extraordinary, in the case I have just reviewed, 
that at such a distance from the Winter solstice, the power of the 
sun should not have prevented, in a greater degree, tiie effecX o{ 
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the Northerly current. But we have here, probably, an effect si- 
milar to that which takes place in a single night of frost : the 
Temperature (as is well known) is then often lowest just before 
sun-rise, the nocturnal depression, (an effect of the sun''s absence,) 
continuing to go on until the approach of his rays becomes again 
sensible: so in the present case, the long time during which the 
sun had been low may be admitted among the predisposing causes 
of the extreme depression — ^which, in all probability, would not 
have been produced by the concurrence of the other causes, at an 
equal interval before the solstice. I find that the depression in 
1796 to — 6,6 which I mentioned in the note Tab. CXV. as 
analogous to the present, occurred in the night between the 24!th 
and 25th of December,* just after the winter solstice : it was pre- 
ceded by a heavy snow on. the S3d, and a clear day on the 24(th, 
with the temperature at 23^ at noon. 

Such are the causes, the concurrence of which appears requi- 
site for the production of the Extremes of temperature in our 
climate: and they will probably be found to concur in most of the 
cases of great heat and excessive cold recorded in our Renters. 
The history of the means by which the Equilibrium is restored, 
and the temperature made to approximate again to the ordinary 
state of the season, is more simple. It appears to be effected, in 
both cases, by an irruption on land of the more temperate air of 
the Atlantic. In effect, a SW wind was no sooner established, 
than the heat in one case, and the frost in the other, gave place to 
its influence. 

By admitting this re-action of the Atlantic atmosphere, we are 
able to solve the problem of the maximum of temperature, in one 
case, and the minimum in the other, falling two days later at 
Paris than at London; in consequence of which, on a given day 
of the cold season, it was colder by several degrees at Paris than at 
London, and on another in the hot season, warmer at London than 
at Paris: for the latter city, lying more remote from the Atlantic 
than London, and in the midst of a larger mass of atmosphere, 
resting on a continent, and more difficult to displace than our in- 

* Extracts from a Meteorological Journal kept at Edmonton, Middlesex. 
By John Adams, 1814. 
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sular air, was in conseqiieiice later in receiving the change: aiid 
die causes, whether of elevation or depression of temperature, 
continued to operate during the interval. 

To conclude, it will appear on examining the Table B throughout, 
that our warm weather in winter has almost uniformly come from 
the S W, the S, and W : but in spring and summer as frequently 
from the S and E : and that with regard to the cold extremes, a 
large proportion of them are connected with a NW wind, which 
in some instances is set down N W a N, (North-west after North). 
The reason of this connexion may be, that after the wind has been 
for some time North East or North, it has shifted to the NW 
just before the change to the Southward — ^when (from a cause 
before explained) the cold, by continuance, arrives at its greatest 
intensity for the time. 



EXTREMES OF DAT AND NIGHT. 

The difference between the temperatures of day and night, or 
between the higher and lower Extreme of the twenty-four hours, 
is subject to great variation. Sometimes, from the effect of a 
steady wind with cloudy weather, or slight frosts with snow, the 
temperature will scarcely vary five degrees in twenty-four hours: at 
others, a clear night succeeding to a day of much sunshine, or the 
sudden going off of severe frost by a change of wind, shall cause 
a variation in either direction, of twenty, thirty, or more degrees. 
The reader will find many examples of these changes, in examin- 
mg the periods about the middle of winter and beginning of sum- 
mer. To give a few instances : Tab. LXXXVIII. Dec. 4 — 9; 
six days with a uniform maximum of 44*'', and the nights mostly 
but three or four degrees colder : Tab. XL. and XLI. many day» 
in First month very uniform: Tab. XXI. three days at 92°, 96°, 
94°, and the nights at 63°, 60°, 63°, respectively : Tab. CXLI V, 
several nights, in the fore part of the Sixth month, in which the 
thermometer was lower, from 35° to 37°, than m the day : Tab. 
CXVI. Second month, 9—10, a rise from —6 to 30°: Tab. 
CXXXVI. Tenth month, 29^—30, a rise from 27° to 57°: agam. 
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Tab. CXXXI. Fifth month, 16—17, the nightB at 83°, the dijt 
at 66° and 67*. 

EXTREMES OF DAY AND NIGHT IN LONDON AND IN THE COUNTBT. 

But it is by mean results in this, as in seyeral previous casOi 
that we arrive at the clearest view of the subject. In the two 
Tables, [C 1, G 2, at the end] I have given under the titia 
Higher mearif and Lower mean, the monthly averages of the 
daily maanma and minima of the thermometer for twenty years: 
ten of them in London, and the following ten in the country. A 
mean of these numbers being taken for each month, on each set 
separately, the following results are afforded. 

The higher mean, or heat of the day, taken on the observations 
from 1797 to 1806, in London, is 56° 17^ the lower mean, or coM 
of the night, on the same, 44° 80. 

The higher mean in the Country, taken on the observations 
from I8O7 to 1816, is 56° 51 ; the lower, 41° 10. 

The mean variation cf temperature, from the heat of the day to 
the cold of the night, is therefore 

In London 11°37 

In the Country 15° 40 

Greater mean variation in the Country 4° 04 



The close coincidence in the averages of the heat by day, in 
London and in the Country, for two different decades of years, is 
certainly remarkable. I am prevented from forming an accurate 
comparison on the same set of years in either case, by the want of 
a complete series of observations with Six's Thermometer ; with- 
it which it is useless to attempt a parallel of the Eivtremes of 
mperature. 

Now, as to the nights, 44*80 — 41 • 10 = 3 • 7O: and we found 
fore an excess for London, on the mean of twenty-four hours^ 
1*47, which doubled (as it was halved by taking the medium) is 
J^ '"^ is difference in the average of the nocturnal Extreme, 
lie difference on the total average of mean temperatures. 
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makes it probable that the excess of London, however acquired, is 
retained in such a way as to operate chiefly on the lower observa- 
tion, entering but in a small proportion into the Mawimum. And, 
in eflect, the averages at the bottom of the columns in the Lower 
mean table, show that the nights in London are at all times so 
much warmer than in the country, as that no difference of seasons 
in ten years is able to reduce them below the latter in the average. 
Whereas, in the Higher mean^ from the cause just mentioned, 
the monthly average of London is sometimes above, sometimes 
below, at others nearly parallel with the country one. 



EXTREMES OF DAY AND NIOHT IN THE SEVERAL MONTHS OF THE 

TEAR. 

It is natural to expect that the difierence between the tempera- 
tures of day and night should increase, in proportion as the Sun 
acquires more power by elevation; or that it should be greater in 
summer than in winter. The following Table, drawn from the 
two general ones to which I have just now referred, will show to 
what extent, and in what proportions, this difierence proceeds 
through the Seasons. In constructing it, I have preferred the 
long average, which includes ten years in London: and have ob- 
viated the efiect of the local warmth of the city, by deducting its 
excess, not from the mean of twenty-four hours, but (on the ground 
of the preceding examination) from the lower mean exclusively. 
Thus, the average of the lower mean on ten years in London 
being for the first month 35*44; that of the higher mean 41*61; 
and the two for the country, respectively, 29*33 and 38*96, the 
calculation for this month runs as follows: 

35*44 — 2*04 (see page 000) = 33*40 
33-40 +29-33 =62*73-:- 2=31*365 
41-61 + 38*96 = 80-57 -r- 2 = 40-285 
40*285 — 31*365 = 8*920, the difierence between 

the higher and lower mean of the month on twenty years : and so 

for the remaining months. 
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Mean 

Mo. 

1 Jan. 


of greatest heat 
by l>ay. 

40-285 


Mean of greatest cold 
by Night 

31-365 


Difference. 
8-920 


2 Feb. 


44-635 


33-700 


10-936 


3 Mar. 


48085 


35-315 


12-770 


4 April 


55-375 


39-420 


15-955 


5 May 


64-066 


46-540 


17-525 


6 June 


68-360 


49-750 


18-610 


7 July 


71-500 


53-840 


17-660 


8 Aug. 


71-235 


53-940 


17-295 


9 Sept. 


66-666 


48-675 


16-990 


10 Oct. 


57-060 


43-515 


13-545 


11 Nov. 


47-225 


36-495 


10-730 


12 Dec. 


42-660 


33-900 


8-760 


Averages . 


. .56-345 


42-204 


14141 



The third column presents, we must remember, a series of dif- 
ferences between the average extreme temperatures of day and 
night, divested, by compensation, of the disturbing effects of difiei- 
ent winds, of cloudy or clear days, of the presence or absence of 
rain or snow, and of the variable pressure of the atmosphere. 

Fig. 6.* 
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Ve find accordingly in these numbers a gradation which agrees 

with that of the Sun's declination, reduced to half-scale. [See 

Fig. also Fig. 2.] The greatest difference is found in that 

"i which the Sun is highest, and longest above the horizon; 
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ihe least, in that in which he is least elevated, and makes the 
ihortest stay with us. But there are other circumstances, not so 
obvious, connected with the proportions of these numbers, which 
we are not yet prepared to discuss. It may suffice, therefore, to 
consider them for the present, as an approadmation to a series, 
representing, in d^rees of Fahrenheit^ s thermometer, the mean 
quantity of heat, actually produced by the direct and reflex action 
of the Sun's rays, in each month of the year. 

DIURNAL MEAN : VARIATION OP THE DAILY HEAT THROUGH THE 

SEASONS. 

Perceiving, very soon after I had begun to investigate the Tem- 
perature, the necessity of a fixed standard, with which to compare 
the very considerable variations in the mean heat of the same day, 
in different years, I determined on constructing a set of Tables 
applicable to this purpose. I then possessed Observations on the 
Thennometer in the country for ten years : and as it was certain 
that the temperature of the Year did not reach both extremes of 
its variation in so short a period, it was needAil to take into the 
average the ten preceding years from the Register of the Royal 
Society. The method employed for forming these Tables was, to 
set down the higher and lower observation of each day, under the 
day, through the month; then to repeat the operation for the same 
month in the next year ; and so on for ten years. The average 
of the sums in each coltimn gave the mean heat of the day for ten 
years, and that of each line in the table, the higher and lower 
mean alternately for the month. The monthly means for ten 
years being then deduced, both from the final column and from 
the line of averages at bottom, the agreement of these, within cer- 
tain limits, was considered as proving sufficiently the correctness 
of the calculation. A similar set of averages being likewise de- 
duced from the country observations, the medium betwixt the two 
was taken for a general standard of the diurnal and monthly tem- 
perature. See the General Tables, D, 1, 2, 3. 

The circle of Temperature for the year being thus obtained in 
figures, I became curious to see how it would appear in a diagram. 
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and what relation it would bear to a circle, placed within a scale of 
the same extent, and representing the -Sun^s progress in dedma- 
Hon through the year. This inquiry (not to trouble the reader 
with an account of its progress) terminated in the construction of 
the Scheme of temperature and declination, contained in the two 
copies of Plate 1, facing the Title-page, which I shall now proceed 
to describe. The reader will first avail himself of the copy lent- 
coloured ; as we have to do at present only with the lines and 

figures. 

The Diagram, as the reader will have perceived at once, pie- 
sents a circular scale for the year, divided (except where the ter- 
mination of the months required a difference) into intervals of 
five days. Each of the lines forming these divisions forms like- 
wise a Scale of temperature; being cut at equal intervals by the 
concentric circles, which are distant from each other five degrees 
of Fahrenheit ; the highest part of the scale being tvithin^ or to- 
wards the centre, the lowestj without^ or towards the circumfb- 
ence. Just without the circle representing 50^, is another formed 
by a strong dotted line : this is placed on the Mean of the cU- 
mate ; and with reference to the declination, it represents also the 
Equinoctial or Equator, The circle representing the Sun's de- 
clination through the year, would be readily found by its being so 
(rreatly eccentric: it is, however, further marked by the word 
EcliptiCi and by the signs of the Zodiac, with degrees of declina- 
tion marked at intervals. The North declination is made to pro- 
nged towards the inner or upper part of the scale of Temperature, 
the South towards the outer part, or bottom ; the extreme distance 
^^mi the Equinoctial each way, (or 23° 2^,) being equal to \SP 
0f the Thermometer. 

Having thus far explained the figure, I must now request the 
■tfnidfT* attention to the circle formed by a flexuous line, which tra- 
^. ^e scale through the Year, and presents the same eccen- 
. ^upeaxsnce as the circle of declination. This is the curve of 
v^ mean Temperature, prolonged through points marked 
^^^on the scale. On a general view, the reader will 
"\e the circle of declination, it is highest in Sum- 
Winter, and that it crosses the mean line twice, 
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in Spring and again in Autumn: but not at the same time with 
ike declination, being about a month later. If we trace the cor- 
mpondence of the two circles, we shall find this difference in time 
to obtain throughout the year. 

At the Autumnal Equinox, on the 23d of September, (to omit 
for a while the numerical designations of the months,) the Sun 
being in Librae we have the diurnal Mean temperature at 55% or 
six degrees above the Mean of the year ; to which it does not at- 
tain in its gradual descent, until the 22 — ^23 October, when the 
Sun advancing in South declination, has nearly reached the first 
d^ree of Scorpio. 

Proceeding through the next two signs to the Winter Solstice, 
the declination, keeping in advance of the Temperature, arrives at 
its South extreme on the 22d of December, the Sun in Capri- 
com: but the Temperature does not reach its lowest point 
(at 34<^ 45) until the 12th of the following month. And as 
the declination varies but little for a considerable space about 
the Winter Solstice, so we have here a sameness in the line 
of Temperature, which after a small elevation, almost revisits 
the cold extreme on the 25th January. The lowest Tem- 
perature of the year may therefore be said to occur, about the 
time when the Sun enters Aquarius. During this time, the de- 
clination having proceeded Northward a few degrees, the two cir- 
cles coincide, and for a considerable space, the variable curve of 
the Temperature intersects, at intervals, the regular one of decli- 
nation. As the season proceeds, the latter takes the lead in rising, 
the divergence of the two lines increasing up to the Vernal Equi- 
nox, 2l8t March, the Sun in Aries ; thirty days after which, at 
his entrance into Taurus^ the Temperature is about to touch the 
mean of the year, which it crosses on the 24-^26th April. The 
ascending Temperature now follows the declination, keeping the 
same distance as before, to the Summer solstice, (22d June, the 
Sun in Cancer^) but the Temperature at this time is at 58^ 85, or 
six degrees short of its higher extreme. When the Sun, having 
passed hi» greatest elevation, has declined a little towards the 
South, the two circles coincide as before, and with the same 
solstitial character (if I may so use the term,) in the curve of 

VOL. I. \ 
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Temperature ; which continues here for a longer time about 
same level ; insomuch that the local excess of London causes 
hottest day 8 to appear in the beginning of August ; whereas ii: 
country they are the 12th and 25th of July ; which, with 
consistency, places the hottest season in the space between thou 
days, or about the Sun^s entrance into Leo* 

From this time the declination falls in the scale, keeping inwk 
Vance of the temperature and the divergence of the two fimm each 

« 

other increasing (as before in Spring,) down to the Autumud 
Equinox : from which point, it will be recollected, we set out in 
the comparison. 

Thus, the average of each day upon the observations of twontf 
years, though made under the disadvantage of a local cause, in»' 
gularly raising the Temperature in one half of them, has furnished 
a practical proof of that which was before admitted in theory, tbik 
the diurnal Temperature^ abating the influence of temponif 
causes of variation, is determined by the Sun's altitude at noon 
throughout the yeaf. 

The curve of the Mean temperature, wie may observe, scaioely 
ever rises or falls uniformly for a week together ; but is continuaDf 
interrupted by deviations. Yet the general effect so neailf 
agrees with the progress of the Sun, that, were the circle of dedi- 
nation shifted, and its centre made to coincide with that of the 
curve of Temperature, the latter would cross the former in moie 
than fifty places, besides a great many in which they would be ift 
contact. Setting aside the effect of the local excess of London; 
these deviations appear to be the result of the different Winds, 
which prevail at the same season in different years, producing 
very considerable elevations and depressions of Temperature, 
which however do not perfectly balance each other in the average 
of twenty years chosen for my Tables. I suppose that a very 
long average, or one taken firom a real natural period of yean, 
and in which local influence on the Thermometer should be 
avoided or allowed for, would bring out a curve much more nearly 
resembling the circle of declination. And it is now proper to ob- 
serve that the latter is not a true circle. For, there being seven 
days more on the Summer than on the Winter side, a true circle 
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Itould not have intersected the Equator at the Equinoxes^ while 
k-departed to an equal distance firom it at either Solstice. It is 
l^mfore gomewhat- oblate or partaking of the form of a circle of 
iiim I diameter, in the Summer months: and there is every reason 

■» eondude, that the true theoretical curve of the diurnal Mean 

» 

temperature, will in the end be found to have the same dispro- 
j^ibrtion between the half of the circle above, sxid that below, the 
Mean of the year. 

RATUSAL COBIMENCEMENT AND DUBATION OF THE FOUR SEASONS. 

The fact of the Mean and Extreme temperatures occurring with 
90 rq^ular a relation to the Equinoxes and Solstices, yet at so con- 
siderable a distance after them, has suggested to me a new and 
more natural demarcation of the limits of the Seasons of our Cli- 
mate: which I have now, with the help of the second or coloured 
j^ate, to lay before the reader. 

It is clear that in these Latitudes we have four seasons, distin- 
guishable by the rest and progress of nature in the vegetable 
world. We have a germinating leafing Spring^ a flowering Sum" 
Meis a firuit-bearing Auttrnifif a dormant naked Winter. Now, 
the difierence of these from each other depending chiefly on the 
Temperature, as to its elevation and the direction in which it is 
proceeding, in the parts of the year in which they severally take 
place, if we can divide the Yearly circle of the varying heat in 
melt a way as shall at once make its four parts symmetrical, and 
bring them more nearly to accord in time with the natural appear- 
ances above m^itioned, a departure firom the customary divisions 
of the ^ Quarters' will, by the Natural philosopher, at least, be 
cheerfully tolerated. 

Let us then remove the beginning of the se^ons fifteen days in 
each case from their respective present situations, placing them at 
that distance before the Equinoxes and Solstices. 

Sfbing will thai be^n the 6th of the Third month, March^ at 
the temperature of 39° 94* (see the Table,) it will occupy 93 

* The initial and terminal temperature of the season is taken, in every case, at 
a ffifilMffii between the day on which the one season ends, and that on which the 
•therbegins: thus 39-67 -f 40-22 -r-2=.r 39-946 : and so of the test. \S^°^—^'^.\ 

1^ 
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days, and will end on the 6th of the Sixth month, Jtme^ at Sff 
08 — the temperature having risen 18^ 14* d^rees. 

SUMMER will begin on the 7th of June, and it will last 93dayif 
during which space the mean temperature will have risen ttm. 
58° 08 to 64° 7«,t or 6° 67 ; and have declined again 6° 59: it 
will end on the 7th of the Ninth month, September. 

Autumn, beginning on the 8th of September, at 58° 16, will 
have 90 days: during which, the mean temperature will havede^ 
clined 18'35:J; degrees, and it will close on the 6th of the Twelfth 
itiontA, December^ at 39° 81. 

Winter, comprehending 89 days (or in leap years 90) will be- 
gin December the 7th. During this season the mean dianal 
temperature having fallen 5° 36§ to 34° 45, will have risen agut 
5° 49 or to 39° 94, on the 5th of the Third month, Marchj the 
concluding day of the season. 

To make the symmetry and proportionis of the Seasons, as tliiB 
distributed, more obvious to the sense, the second plate has been 
coloured thus :-^tbe splice between the line of the Annual mean 
and that part of the variable curve of daily Temperature which 
lies above it in the scale, is made red: this space may be considered 
as representing the heat of the year. The space betwixt the mean 
line, and the curve of the daily Temperature lying below it, is co- 
loured blue^ and may be considered as representing'the cold of the 
year. The remainder of the ground of the scale being filled tip 
with four colours, appropriate to the Seasons, they are thus miCrked 
out from each other like the countries in a map. The Summer is 
seen at once to contain the largest portion of the sensible heat of 
the year ; which after increasing to the middle of that season, de- 
creases again in the beginning of Autumn. In this season, the 
heat gradually goes out, and is succeeded in the middle by sen- 
sible cold, which becomes considerable by the end. Winter ex- 
hibits as large a proportion of the cold as Summer did of the heat, 
and with the like increase and decrease. In Spring, we see the 
cold gradually go off, to be replaced in the middle of the season 
by warmth ; their respective proportions being like those which 

• 1812-S B. t 64-96, 617, 6-79.— S B. 1 18-20, .39-90.— S B. 

§5-61, 5-51, 39-96 S^ B. 



OF THE TEMPERATURE. 3fJ 

jDbtain in Autumn, while their positions are reversed. Lastly, by 
the beginning of Summer (with which we set out) we see the heat 
increased to a degree sufficient again to constitute that season. 

CAUSE OF THE DIFFERENCE BETWEEN THE ASTRONOMICAL AND 
THE REAX SUM OF HEAT ; OR BETWEEN THE SUN^S DECLINA- 
TION AND THE TEMPERATURE. 

It remains for me to show why the Temperature, both in its in- 
crease and decrease, is always a month behind the Sun. 

The heat existing from day to day in the portion of our atmo- 
sphere next the Earth, is at no time the simple product of the di- 
rect action of the Sun^s rays on that portion. It has been found 
hf experiments carefully conducted, and continued for a great 
length of time, that the direct action of the Sun'*s rays, in a calm 
iiir, will raise the Thermometer an equal number of d^^ees, 
whether the time be the Summer or the Winter solstice, whether 
the temperature be at summer heat or near the freezing point.* 
It is therefore probable that the mass of the air is similarly affected, 
and that the proportion of heat which it derives from the direct 
passage pf the rays is alike in all seasons. The accumulation of 
heat near the surface of the Earth, which we always experience 
from continued sunshine, is evidently due to the stopping of the 
rays at that surface ; to their multiplied reflections and refractions, 
ip consequence of which the light is as it were absorbed and fixed, 
for a time^ in the soil and in the incumbent atmosphere^ By this 
process the Earth, when in a cold state at the end of Winter, be- 
comes gradually hfiated to a certain depth as the warm season 
advances. On the other hand, when the Sun declines in Autumn, 
the soil thus heated acts as a warm bpdy on the atmosphere, and 
gives out again the heat it has received. 

The Thermometer is therefore placed betwixt the Sun and a 
reflector, the Earth ; and the heat which it indicates is at all times 
the product of the compound action of the two bodies. Now, if I 
place a flat skreen suddenly before a clear fire, I shall not need a 

* See a copious paper on the subject by Flaugergues. Journal de Phynqucy 
Octobre, 1818. 



38 OF THE TEMPEBATUBX. 

Thermometer to learn, that at the first moment the skreen reflecti 
no heat into the space between them : it requires first to be heated 
itself, that is to say, the rays which first fidl on it are for the most part 
absorbed ; but as soon as heated, it reflects copiously. It is thin 
with the £arth*s surface : it is a skreen behind the Thermometer, 
which absorbs heat during the Spring, and gives it out again in 
Autumn. 

Were it not for this efiect on the part of the Earth, the heat in- 
dicated by the Thermometer would probably on a long avenge 
(to obviate the remaining irregularities, caused by clouds, rain, 
wind, and evaporation) be precisely at its mamrnium and imni- 
mum at the Solstices, and at the mean at the Equinoxes. For Ae 
power of the Sun is proportionate to the quantity of parallel nji 
falling on a given area of the Earth's surface. And this jjuantiij. 
is greatest when they are vertical, and diminishes ai they 'become 
more oblique; till in a perfectly horizontal position of the rays it 
is niill. On this principle depends the superiority in heat, of noon 
over morning or evening, of our summer over our winter, and ti 
. the Tropical over the Polar regions. As the Sun advances in 
North declination, therefore, the heat we derive from him increases, 
actually in proportion to his altitude, but not sensibly ; because a 
part of it is required to heat the Earth, and is lost there by ab- 
sorption. As he declines Southward in the Autumn, the heat we 
receive actually grows less in proportion, but not sensibly ; be- 
cause we now receive back a certain quantity from the warm 
Earth. And it would appear that, were the Earth's surface at a 
mean temperature, and were the Sun^s rays suddenly and totally 
intercepted for the time, it would require about thirty days to be 
cooled down seven degrees, or the difference between the tempera- 
ture by the Sun and that by the Thermometer — and about the saine 
time to be heated to the former temperature, on their return. 

To make this effect also more sensible, I have coloured, in the 
first of the Plates, the spaces between the curves of declination 
and temperature, hlue on the side of the year towards Spring, an^ 
red on that towards Autumn : the one to represent the cold pro 
duced by absorption in the former season, the other the heat de 
rived from radiation in the latter. 
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KXAMPLE8 OF OPF06ITE VABIATIONS OP THE MEAN DIUBNAL 
TEMPEBATUBE IN DIFFEBENT PEBIODS. 

Before I dismiss this part of the subject, it will be proper to ex- 
Ulnfe specimens of the tendency of the average diurnal Tempera- 
tnre to vary, at different periods, in opposite directions. 

The upper curve in fig. 7$ plate 3, (the full Une,) is the diurnal 
mean carried through the First months on the average from 1^9^ 
to 1806: the corresponding Temperature, on the average from 
I8O7 to 1816, is represented by the lower curve. The diurnal 
mean on each of the above averages for the Seventh months is shown 
by the two curves in fig. 8. See the same in the Tables, D 1, 2. 
From the contrast in direction which prevails through the greatest 
part of these two pairs of curves, it appears, that the Mean Tem- 
perature is subject to these peculiar variations, both in the hottest 
and coldest months of the year. I shall revert hereafter to the 
figures, and treat of the probable cause of the opposition. In the 
mean time the dotted curves may serve to explain a discrepancy, 
betwixt my own diurnal mean observations and those of the Royal 
Society, which, not being obvious in the Tables of the latter, was 
not detected till comparison had been fully made of the respective 
lesults. 

In the Register of the Royal Society, the minimum by Six^s 
Thermometer is that of the nocturnal depression following the 
maximum of the day indicated : in my own it is that of the de- 
pression preceding it. In averages relating to the month, or any 
longer period, this difierence induces no error in the comparison : 
but when, as in the present curves, the mean of each day is to be 
exhibited, there results a discrepancy, of which it was not proper 
to leave the reader ignorant. In the dotted curves, therefore, is 
shown the mean Temperature by the Register of the Royal So- 
ciety, as it would have appeared, bad it been calculated for each 
day, according to my own method. The change of the one curve 
tor the other, it will be perceived, in no way afiects the contrast I 
Iiave been insisting on. 
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VARIATION OP THE ANNUAL MEAN TEMPEBATUBE, FBOM 1817j 

TO 1831. 



The Mean temperatures of these fourteen years, deduced fiom 
the Observations contained, (those for 1831 excepted,) in the 
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Third Volumes of this Ed 


ition, come out as foUowB: 


Mean temperature in the 


Country. — (See p. 70 


For the year 1817 


47-834 


1818 


50-028 


1819 


50030 


1820 


47-950 


1821 


49-810 


1822 


51-405 


1823 


48-331 


1824 


49-714 


1825 


50-890 


1826 


51-313 


1827 


50-390 


1828 


,52100 


1829 


47-450 


1830 


48-850 


1831 


51-244 



The Mean of the Climate by these, from 1817 to 1830, take/a 
on the years is 49° 721. The same, taken on the months^ and 
carried through the years severally, and averaged, is 49*651. 
That of the preceding twenty years, ascertained in like manner, 
being 49*649. 

I shall exhibit, in its place, the Mean temperature of each 
Month in detail, as done before for the period of twenty years. 

The Average of the Mean temperatures of the years, from 1800 
to 1806 inclusive, which I have already stated to form a period of 
like nature with that of the seven years beginning with 1817$ is 
for London 50° 942. We have not the Mean Tempera- 
tures of these years for the country ; but the average excess of 
the former over the latter, was found to be 1° 579, (see p. 4.) 
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'the average of the period from 1817 to 1823 is 49^ 341. Now 

50^942 — V 579 = 49*363 ; the average Annual Temperature/or 

the catmtry in the former period. Thus it is proved, that the years 

comprehended in a period of seven, which I considered as having 

occurred once, and recommenced (after an interval of ten years) 

with 181 7) have an average Annual Temperature of 49^ 35, and 

we may now expect, should there not be found new features, 

hitherto unsuspected, in the variation, a third period of like ave^ 

rage temperature, in the seven years beginning with 1834. 

But the near resemblance of these periods is not confined to 

their average temperature : they agree likewise in their manner of 

variation ; as will appear on comparing them in their curves.—* 

(See p. 5, for reference to the Figure.) In Fig. 9 I have placed 

together the curves belonging to the periods of seven years, be- 

giiming respectively with 1800 and 131 7. 

Fio. 9. 
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The reader wiU immediately perceive that the upper curve pre- 
sents a series a, &,e, d, e,f,g, ascending by interrupted move- 
ments, the difference between the first and last years being about 
twa degrees and a quarter. Six years of the lower curve (the ftill 
line) presents the like character ; the difference of the extremes 
being three degrees and a half: the seoenth year (1823) shews, 
in place of the elevation which here occurs in the upper curve, a 
depression of three degrees, the year before having risen instead 
of descending. Take the medium height between this and the 
Receding year, and compare the result with the first, we shall 
have gained still two degrees on the whole series ; thus the as- 
cending character of the series remains. 
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Kilt the most remarkable feature of the case remains to be 
ntHhYtt If we take the upper cunre, and remote the whole 9erim 
«M^ fii^r forward, (as is done in the dotted curve undemeadiy) it 
will |tftiient throughout a perfect agreement, as to the manner cf 
^arialiou, with the lower ; and will end» like that, with an elevt- 
li\kii, the depression following which, reduces the Temperature to 
iht* Mean of the series : and it is a principle common to the thiee 
examples, which we already possess, of the period ci£ten years, to 
lH*giii with a Mean Temperature. The year I8O7, therefore^ thm 
put forward, falls regularly into the next series, as a mean yetr: 
a« docs the year 1824 in the succeeding period of ten years; but 
liy tlie contrary movement of ascending to the mean line. 

I stated in the Second Volume of my First Edition, an opinknii 
tliat the causes of such periodical changes in a climate must be 
** Awtronomical and not local :^ and that ^* this circumstance^ if 
iiMtuhliHhcd, must lead us to expect occasional irregularities, and, 
HH it were intercalations, in the periods ; which a long series of 
yt^ttfM can alone satisfactorily explain.^ What here appears as an 
ttx(*ifption, is doubtless therefore a fact in confirmation of the ac- 
tual existence of a rule for the case. There is plainly, in one or 
iUii other series, an intercalation. In which of the years, and by 
what means brought about, we are not at present concerned to in- 
i|uirc ; our business is, to state Results as we find them. 

liut us then proceed to the Mean Temperatures of other years 
in the set. With 1834 begins, at a Mean Temperature, an ap- 
imreiit series of ten years, resembling the two which have been 
alriiady made out as beginning with 1790 and 1807- 

I4ight years of this period have already passed, and with fea- 
luri<M so closely agreeing with those of the parallel ones in the 
Airnuir Decades, that I shall scarcely need to do more than place 
ihoin in curves before the Reader ; two of them on the next 
y^v. i» Fig- 10, (the third from 1790 being in Fig. 1, p. 5,) the 
^^y^ of these suffices here for the comparison. The eighth 

^ lower curve (1831) forms an exception like that already 

iaes where the corresponding Result in the others is 

et, if we take the mean betwixt 1830 and 1831, 

Ith the Result for 1828, we shall find a depres- 



of thk temperature. 43 

Fig. 10. 



1S07. 18G8.'iS09. im,f iSU. 'JSHL^lttS, im^jn&jne 



At:r§ 



Ji^Jfi 



» 



ISXjL. 18Z6, J8Z6, i8Z7,~ JBZ8. i8Z9. iSSO, 1831. 1882, 1888, 



on of two degrees, being a little more than the difference by which 
r97 falls below 1794. 

Still there is probably, here also, an intercalated year ; in con-t 
quence of which event the low temperature of 1782, 1799> 
id 1816, which I had anticipated for 1833, may he deferred to 
e following year, 

I think it proper here to repeat what I said in 1820 on the subr 
ct. — (See the " Summary of the Climate," beginning at page 
18 of the First Edition.) *^ The Mean temperature of the Year is 
und to vary in different years to the extent of full four and a half 
^ees ; and this variation is periodical. The extent of the pe- 
[>d8, for want of a sufficient number of accurate observations, 
innot at present be fully detenhined ; but they have the appear* 
ice of being completed in seventeen years. We misy consider 
le of these cycles as commencing with 1790, or with 1800, and 
iding with 1806, or 1816. In either case, a year of mean [or ave- 
ge] temperature begins the Cycle ; in which the coldest year 
lis at the end of ten years, and the warmest at the end of seveQ 
^ars, reckoning from the coldest ; and thus alternately : both 
gether including a complete revolution of the mean temperature 
om its higher to its lower eiLtreme (or vice versa^ from the lower 

the hi^er) and back again. The year 1816, which was the 
ildest of the Cycle, appears to have had its parallels in 1799 
id 1782 ; and now there is every reason to conclude, from pre- 
nt appearances, that the warm temperatute of 1806 will re-ap* 
3ar in 1823 ; which will probably be the warmest, and 1833 the 
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coldest, upon the whole year, of a Cycle of seyenteen years, be- 
ginning with 1817-*" 

The high Annual mean of 1806 re-appeared, actually in 18S2; 
and this was not the wannest year of that Cycle, having been ex- 
ceeded in temperature by about half a degree, by the year 1828, 
which was the parallel, after the revolution of a Cyde to^the year 
1811. There is, therefore, still that degree of uncertunty, in ao^ 
ticipations of this kind, which nothing but a long course of obser?- 
ations can remove. Yet we have abundant evidence that cold and 
wet seasons are coming on. We had, during the superb weather 
and " Italian skies" of 1825, and its companions in that part of the 
Cycle, such a profusion of warmth in advance, that we must now 
be greatly in arrear on the cold side, and must expect to pay, in 
inclement weather and severe frosts, for that indulgence. 

It may be as well to show this by a few plain figures. We 
have proved that our Temperature varies by periods, which agree 
very closely in their averages. Now the average temperature of 
the years, from 1807 ^ 1816 inclusive, is 48° 79 — the total of the 
Annual temperatures composing the series being 487*91 7. The 
total of these from 1824 to 1831 inclusive, is 400*428 — ^the average 
Annual temperature 60° 06. Then 487917 — 400-428 = 87-489, 
leaving for the years 1832 and 183B only 43° ^4i^ apiece, which is 
2° 828 below the Temperature of 1816, when the Thermometer 
went down five degrees below Zero — and 3° 223 below that of 
1814, when the Thames was frozen over. It is, however, scarcely 
probable that two such years should now (any more than at that 
period) occur in succession. 

Whether the depression which is yet to come shall be found 
in one or two seasons close at hand, or shall in part be distributed 
through a number of bleak cloudy springs, and cold summers fol- 
lowing, is what I presume not to determine. I remember, before 
I began to keep a Register, to have witnessed a succession of such 
seasons — the more noticed perhaps, because feeling was not then 
strictly subjected with me to the test of the Thermometer. But 
without some such mitigation of the terms, it is not easy to disco- 
ver how we are to escape a winter, or winters, more destructive 
• By a strange error, printed in the First £dition 1807. 
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to vegetation, fmd harder to animal life to endure, than any 
within the actual knowledge or memory ofobeervers of this Cli- 
mate now living. 



EXTBEMES OF THE TEAR, FBOM 1817 TO 1831. 



The Thennometer stood in the year 



1817 
1818 
1819 
1820 

1821 
1822 
1823 

Ayerages 



at 86° and 

93 . 

86 .. 

91 .. 

81 . 

92 . 

82 ., 



,87-3 



11-3 



Kange. 



i 17° .... 69 




. 16 .... 77 




. 10 .... 76 




. .... 91 




. 18 .... 63 




. 14 .... 78 




. 4 .... 78 





77-4 



Medium. 
51-5 
54-5 
48 
45-5 

49-5 

53 

43 

49-3 



In this series, the Mean for the Climate obtained by an average 
of the Medium Annual temperatures, differs not quite half a de- 
gree in excess, from the Mean which was obtained by a like ope^ 
ration on the ten years from I8O7 to 1816, (see p. 18, the Table 
and the remarks following it.) I consider this excess as being 
probably due to the change of station, and to the state of the 
surrounding country in respect of population. 

The Thermometer stood in the year 

1824 at 

1825 

1826 

1827 

1828 

1829 . 

1830 

1831 

1832 

1833 







Hange. 


Medium. 


88° and 


19° .. 


. . 69 .... 


53-5 


97 .... 


21 .. 


. . 76 .... 


59 


92 .... 


10 .. 


. . 82 .... 


51 


89 .... 


10 .. 


. . 79 .... 


49-5 


89 .... 


24 .. 


.. 66 .... 


66-6 


81 .... 


16 .. 


.. 66 .... 


48-5 


90 .... 


8 .. 


. . 82 .... 


49 


87 .... 


18 .. 


. . 69 .... 


52-5 
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The two years left blank, when inserted, will complete the 
third decade of Results exhibited in this work. Had I deemed 
it expedient to wait the fulfilment of the time, I have no reasoo 
to doubt that an average equally near to the Mean of the Climate 
would have resulted from the Medium temperatures contained in 
the fourth column. But, in order to confirm what has been said 
respecting periods, let us compare the numbers, thai wmM now 
stand at the foot of each Column, with those under the several 
columns of the preceding decade : pa. 18. 

In the first place, instead of 85*3, the average Maadmum of the 
year, we should have here 89*1 ; and in place of 12*4, the average 
Minimum^ we should have 15*7 ^ ^^® ^^^ ^^^ ^^^^ degress, the 
other above three, in excess : the average Medium being 52*5, 
instead of 48*85, is near three degrees and three quarters in ex- 
cess upon the last Decade. All these results show plainly that 
the lowest numbers are wanting in the series* 



It may be thought by superficial observers, that a hard winter 
does no harm to the crops, if there be but snow on the ground to 
cover the blade. But extreme continued cold never fails, I be- 
lieve, in this climate, to be attended with deep snows in most 
parts of the country. And it makes, I observe, a great difference 
in the springing of a field of Wheat, whether there has been a 
foot or a foot and a half, or only an inch or two of this covering 
upon it. Though the plant, in wet soils, may have escaped the 
being turned out of ground by the rising of the frozen crust con- 
taining it, or the being absolutely killed in part by mere cold, in 
drier and more exposed places, yet the melting into the soil of a 
large mass of snow, has so chilling an efiect on it, that it is long 
before the sun's rays can revive the plant ; which has been weak- 
ened further by the smothering it had undergone beneath the snow* 
For a certain portion of light is as needful as warmth itself, to 
the healthy vegetation of whatsoever crop we sow ; and a certai^^ 
depth of snow deprives it of this, in considerable measure. C^' 
the salutary stimulant efiect, and covering shelter to the crop^ 
of a moderate snow in our ordinary frosts, I have nev^^ 
doubted. 
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Thoae wha are ftccusU>med to use their eyes and judgments, 
and who wish well to^ their country, will not find it an irksome 
taak^ I trust, to weigh the evidence here adduced of periodicity in 
our seasons. And should they incline to put the farmer on his 
goaid respecting the present tendency in them to cold and wet, two 
things, (beside the ordinary care of drainage, &c.) appear to me 
to require his attention. The first, the state of his manure. I 
believe that much, if not most of the evil called rust and mildew j 
might be averted by the practice of thoroughly pickling , in the 
drainage of the stable and fold-yard, every portion of the straw 
thus employed. The saline contents of this liquor, so com* 
monly suffered to overflow into the drain, are, I have reason 
to believe, unfavourable to the growth of the scarcely visi- 
ble seeds of that minute Jiingus, (for such it is found to be by 
microscopic examination) which in a season of '^ rust^^ is growing 
out of innumerable longitudinal fissures in the outer smooth skin 
of the straw. This skin moreover, like that on the sugar-cane, is 
probably composed in part of Sileof^ an earthy element which the 
roots cannot take up, until dissolved in water; and this solution 
is chiefly effected by means of an alkali, produced by the decom- 
position of the straw of the former year ; aided by the saline 
matter added to it in the dung and urine of the cattle. 

Now straw, by simple rotting, turns to a black inodorous, and 
(when washed by rain,) insipid mould, very different £rom good 
moist dung; and however well this may supply Carbon, an element 
also essential to the new vegetation, it cannot, I believe, be equally 
effective in causing a solution of the Silew contained in the soil. 
If the plants have enough of the latter, the straw will be well co^ 
v^red with a hard outer coat. If the due supply of silex be 
wanting, the rind will be fitulty, and the substance of the straw 
wiU be accessible to the roots of this little parasite r they will strike 
into it and grow ; and the fungus wUl be propagated from year to 
year, by the straw, containing its seeds, being laid in a crude state 
on the land. The rust is found on the part of the stem exposed 
to the air, and on the leaves, not on the part covered by the 
sheath; therefore comes not from within the plant. 

I might go ftirther, and insist on the probable elfect o{ l\v\% 



pnctiec tit htBpiMg ^ffv€fwiiM^ bjr BciBi wi Iks 
etted fiom llie lalls of llie mine bjr line^ Ud afe| 
thetoiL The odour of teed wUdi has bea** IB rteqp^'iv 
■bows this principle in abondanoe; baft wbst ban been said 
sofice as a Unt to ibe ^Doii finmer, to lei ma ii k ^ rum <s 
thai can make eirawinio manuref wbelbcr out of bonae^ fil^tr 
stable : the shven will go on as be bas been naed to do» and lil 
losebjr it. 

The mixture of a proportion of rye with wheat is hoe ab 
found bjr experience to be usefoL It rises quiduar and staadi 
higher than the wheat ; and the ears, when fiinned, must Uei 
greatly to protect the latter fix>m blight and cold^ in audi 



The second point regards sowing, and lies in a smaller compawi 
It would be prudent, when unfavourable seasons are expeeted, k 
sow more eeed on the same breadth of land. This would silov 
something for the loss of plants killed by wet and frost ; and wiA 
a thicker growth the weeds would be better OToroome. In tUi 
latter point of sowing thick I may, however, be contradicting As 
experience of some ; and as soils differ much, and management wiA 
them, such persons, having this safer guide, will doubtless 'con- 
tinue to follow it, in preference to theory. 

The improved state of our Agriculture, throughout the countiy, 
may, lastly, encourage us to look forward with the hope of en- 
countering the difficulties of unfavourable seasons better than fiir- 
merly. 

There is, however, one circumstance which remains to be men- 
tioned. I observe that vegetable matter, soaking in water strongly 
impregnated with the animal excretions, never decomposes in a 
way to give out that very offensive and highly insalubrious gas^ 
which is so largely produced by a flax pit ; the fermentation con- 
tinues vinous^ and the effluvia of the dung are, I believe, in no 
considerable degree injurious to the purity of the atmosphere. 

MBAN TEMPERATURES OF THE SPACES INCLUBED IN THE SEVERAL 

SIGNS OF THE ZODIAC 

ascribing the progress of the Diurnal mean temperature 
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agh the year, I have had frequent occasion to notice the re- 
»ii of the heat to the Sun^s place in declination. From the 
t manner in which the one is subject to the other, it is evi- 
; that the most accurate way of stating the Mean temperature, 
ithly, will be to take it upon the average of the days compre- 
ded in the several signs of the Zodi^ 

Fig. 11. 
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The following are the Mean temperatures of 
ided in the several signs, from 22d December, 
ecember, 1831 : 
Average of 29 days in Capricorn 



the spaces in~ 
1830, to 21st 



30 
30 
30 
31 
32 
31 
31 
31 
31 
30 
29 



— Aquarius • 

— Pisces . • . 

— Aries 

— Taurus • . • 

— Gemini . . . 

— Cancer • . . 

— Leo 

— Virgo 

— Libra . . . 

— Scorpio . . . 

— Sagittarius 



33-535 
39-350 
43-366 
47183 
50-965 
61-220 
63-032 
65-580 
59-195 
58-800 
50-900 
44-707 



366 Mean of the twelve 51 486 

Mean of the Solar Year at large 5\-105 
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In Fig. 11, the Mean temperstniea fpren above axe {dtced ■ 
a Curve, by the side of another, representing (on the same scale, a 
for the months in Fig. 2, pa. 11, which eee) the 8un''fl pn^reai in d»- 
clination through the Year. ThisCurve exhibits iir^ularitiesiD the 
gradation of Temperature, such as in the Curve, Fig. 1%, dedveri 
from an average of the Mean temperatitrea of the like epacet, » 
the years from 1817 to 1833, are very nearly done away. I bin 
here distributed the days to the signs by the scale of their ma 
duration, which makes them fall into better r^metry. 
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For the like reasons as those which prevented my continnii^ 
Auj Jfon/A^? aT«ages, I have decided on leaving those on the 
ffi-Qg, for the years fixnn 1834 to 1833, until the Decade bIuH 
y^n run out. 

•^Tie numbers are as follows: 

0^39 days in Capricorn 34-315 

30 — Aquarius 38-481 

30 Pisces 40-302 

3iv. Aries 46-009 

51 Taurus SI -979 

y °jnini 57-023 

ncer 62-087 
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SldaysinLeo 62843 

31 Virgo 59-203 

30 Libra 51-433 

30 Scorpio 45193 

30 Sagittarius 40-583 

365 Mean of the twelve 49*121 

Mean of the Solar Year at large 49*325 



AVERAGE MONTHLY MEAN TEMFEBATUBES, FBOM 1817 TO 1823. 

The Results obtained from a twenty years^ series of these were 
made the basis, in the early part of this article, of a comparison 
between the London and country temperatures, which was illus- 
trated by a set of Curves. It is proper that I should exhibit a 
continuation of these to the extent at which it can at present be 
done satisfactorily ; which, for reasons already given, is only to 
the year 1823 inclusive. The following are the Averages in 
^estion. 



Mo. In 


the Country. 


In London. 


Difference. 


1 Jan. 


36*39 


3910 


2*71 


2 Feb. 


38*38 


41*31 


2*93 


3 Mar. 


42*39 


44*81 


2 42 


4 April 


47*42 


49*94 


2 52 


5 May 


53*77 


56*16 


2-39 


6 June 


59*97 


6213 


2*16 


7 July 


62*45 


63-95 


1*50 


8 Aug. 


62 21 


64-07 


1*86 


9 Sept. 


57*35 


59*77 


2*42 


10 Oct. 


4901 


5204 


303 


11 Nov. 


44-55 


47*46 


2*91 


12 Dec. 


37*22 


40-6J 


3*39 


Mean. 


.. 49*26 


51-78 


2*52 



The Results from which I have computed the second set of 
Averages, are those published in the Philosophical Transactions; 
^nd the daily observations which afford them are stated to have 
Wn made at Somerset House, twice a day, at 7? 8, or 9 a. m., 
^d at 2 or 3, p. m. according to the season. They are placed by 

k2 
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the side of other daily observations, contained in a column headed 
'^ Six's Thermometer :" and, as the Results of the latter are not 
given in the Table at the end, I conclude that those I have 
here quoted have been found to aiFord the more consistent 
Mean, 

We find here the same superiority of Temperature as in Lon- 
don ; and the mean difference greater by almost a degree than in 
the former comparison ; but the gradation likewise of the excess 

on the lower temperature differs, being as follows : 

iiiiiiiiiiii 

TT» TT» TT' Tfff TT» IT' TT> TT» TT» T7> TT' TT« 

The greatest proportionate excess of London, instead of being 
found in the First month, falls here in the Twelfth ; and the 
least in the Seventh, in lieu of the Fifth. The difference in the 
mode of observing may have given rise to this ; but I am not in- 
clined to lay any great stress on these numbers, further than as a 
general confirmation of what has been before stated on the subject 
in this work. The excess of the temperature of London over that 
of the country is increasing ; and it continues to be greatest in 
the Winter. 



TEMPERATURES OF SUMMER AND WINTER, AND OP DAY AND 

NIGHT, FROM 1817 TO 1823. 

If we take the Mean temperatures of the several Signs as just 
now given, in the years from I8I7 to 1823, and average those 
from Aries to Virgo inclusive, we obtain the Temperature of 
56° 524, as that of the Summer half year; and by the like ope- 
ration with the Signs from Libra to Pisces inclusive, the Tempe- 
rature of 41° 71 8j ^^ ^^^l of the Winter half year ; the difference 
between the two being 14° 806. 

Now, in p. 30, it has been stated that the Mean of the Max- 
ima^ or highest temperatures by day, on an average of twenty 
years, was 56° 345, and that of the Minima, or lowest tempera- 
tures by night, 42° 204, the difference 14° 141. 

Thus we have a further and most beautiful illustration of the 
order and symmetry of the seasons in our Climate, when examined 
in the Results of Observations carried through a regular period 
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of years. The difference between the Mean temperatures of 
day and night coincides to a fraction of a degree with the dif- 
ference between those of Slimmer and Winter ! 

In the Table E 1, at the end, are given under the titles Higher 
and Lower mean^ the averages of the mamma and minima of the 
daily temperature /or ea>ch Month of the several years, from I8I7 
to 1823. 

From the numbers in this Table, averaged under each Monthly 
column upon seven years, the following Results are drawn. See 
first the former results at p. 30, the Table and remarks. 



Mo. Mean 


of greatest heat 


Mean of greatest cold 


Diiierence 




by Day. 


by Night. 




1 Jan. 


41-860 


30-663 


11197 


2 Feb. 


44-860 


32-150 


12-710 


3 Mar. 


50139 


34-667 


15-472 


4 Apr. 


56-733 


37-776 


18-957 


5 May 


65-198 


42-769 


22-429 


6 June 


72-111 


47-820 


24-291 


7 July 


73-114 


51-359 


21-755 


8 Aug. 


73-454 


51-484 


21-970 


9 Sept 


67-323 


47-380 


19-943 


10 Oct. 


57-170 


40-851 


16-319 


11 Nov. 


50-353 


38-761 


11-592 


12 Dec. 


42-796 


31-693 


11103 



Averages 57-926 



40-614 



17-312 



It appears by these numbers, that the difference between the 
Extreme Temperatures of day and night was greater by above 
three degrees upon these seven years, than in the twenty years 
preceding ; and the divergence in either direction has been nearly 
equals viz. the days warmer by 1° 581, the nights colder by 1° 590. 
It is possible that the lesser divergence may re-appear in the 
Decade now proceeding ; and we should also take into the ac- 
count the fact, that the period of twenty years, before exhibited, 
contains, besides a balanced Cycle of seventeen, the three latter 
years of a former Cycle, two of which were cold ones. The ten 
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yeaTB, from 1807) Kveragc 50-364 ; the eeren years preceding 
them fiO-913, both Id London. I h«Te not thought it expedient 
to mil the average on to the year 1830, (the obserrstioiiB of vhicit 
are contained in this work,) oi to compute it on those Utter seven 
years, (part of a Decade) by themselveB ; being quite a^fied, 
that in nei^er case should I obtain a true and consistent 
standard. 

The variation proceeds through the months with sufficient re- 
gularity, both in the Higher and Lower mean, to be worth pre- 
serving in Curves ; which I have presented, as in Fig. 3, in com- 
parison with the Curve of the declination : See, first, fig. 13. 

Fio. 13. 
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The Temperature advances, in both curves, with an accelerated 
movement through the former part of the year. In summff 
the heat by day is sustained (by means of the beat given out b; 
the soil) to the end of the season; after which it descends ra|»dly 
through the autumnal months, in which October is marked by > 
slightly increased depression. This depression is conspicuous m 
the lower curve, and is probably due to the tctum of radiatioDi 



OF THE TEMPERATURE. 



55 



Fig. 14. 
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3r the cloudy nights of the latter part of summer. It is com- 
isated in the following month, where we find an equally conspi- 
)us elevation. The latter is probably the result of the preva- 
ce of strong Southerly winds in the nights of November, not 
ly compensated by Northerly in any part of the period. This 
aot the case with the Eleventh Month, in the Decade preceding ; 
; average of the month is, there, lower by 3° 622, and the num- 
rs in the column allotted to it in Table A show, by inspection. 
It it is much colder in the Decade than in the Septenary. 



MEAN TEMPERATURES, &C. CONCLUDED. 

The Monthly Means in the Country, averaged on the seven 
arsy from 1817 to 1823, present the fine Curve, Fig. 14, the 
imbers of which are as follows : 

1 Jan 36-261 

2 Feb 38-505 

3 March 42-403 

4 April 47-254 

5 May 53-983 

6 June 59-965 

7 July 62-236 

8 Aug 62-467 
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9 Sept. 57-351 

10 Oct 49010 

11 Nov 44-557 

12 Dec 37-244 

The ayerage Annual Temperature dedudble from the ele- 
ments of this Curve is 49*269- The average on the seven years, 
from 1800 to 1806 was 50*912, the observations being in Lon- 
don. The average excess of London, on twenty years, was 1*579> 
But 50*912 — 1-579 = 49*3S3, which is as near a coincidence of 
the two Septenaries, as in the present state of our observationi 
we could be required to show. 

In the general Table, A 2, are ^ven the Monthly Mean Tem- 
peratures from I8I7 to 1831 ; and in the general Table, B 2, the 
Extremes for each mcmth, with the attendant winds for the Hke 
period. 

The Monthly Means, averaged on the 14 years, from I8I7 to 
1830, are as follows: compare with these the averages on twenty 
years, at p. 10. 

1 Jan 35*837 

2 Feb 38-418 

3 Mar 42*413 

4 Apr 48*079 

5 May 54-349 

6 June 60-337 

7 July 63-777 

8 Aug 62*331 

9 Sept 67*905 

10 Oct 50-000 

11 Nov 43*502 

12 Dec 38*865 

The annual Mean for the Climate, brought out by these num- 
bers, is 49*651 : and that deducible from the Temperatures given 
in p. 10, third column, is 49*649. There are, in the twenty years, 
two cold ones, 1797 *iid 1799, which are wanting in the incom- 
plete series of fourteen, here presented : but the former period i$ 
complicated with the artificial heat of London, in which this por* 
tion of cold disappears. 



OF THB TEMPERATURE. S^ 

I have assumed, on the evidence of those twenty years, the 
Temperature of the city, at 50^ 5, and that of the country at 
4SP 5. It will be seen that there is no reason, at present, to make 
any change in these numbers; the station of the Laboratory 
bemg intermediate, in point of added heat, between the two. 

The Monthly Averages for the whole of the observations made 
in the country J detailed in this work, through a period of twenty- 
four years, ending with 1830, are as follows : I have added to 
these the greatest variation of the Mean temperature of the 
Month during the time. 

Mo. Mean Temp. Variation. 

IJan. 35-140 13-95 

2 Feb. 38-997 12-26 

3 Mar. 42030 11-20 

4 Apr. 47-567 8-64 

5 May 54-937 11-99 

6 June 59-613 9-36 

7 July 63-190 8-68 

8 Aug. 61-950 8-89 

9 Sept. 57-187 9-80 

10 Oct. 50-123 12-88 

10 Nov. 42-432 1019 

12 Dec. 38-343 12-42 

The Average Annual, or Climatic Mean Temperature, brought 
out by these numbers, is 49*292. I have already stated the 
ttason why I do not consider these averages as correct, when 
drawn from any other periods than such Cycles as have been now 
proved to obtain in the variation, in our Climate. The present, 
of twenty-four years, begins with the Decade 1807 — 16 ; but it 
Wants the coldest years of the next Decade, now running, and also 
the corresponding Septenary to the one which it contains. Com- 
pare the Fig. with Fig. 2. 

It has been remarked long since, that the Mean Temperature 
of the months of April and October approach near to the Mean 
of any Climate, in these latitudes. In the present case we have 
t:le former at 47*667, which is 1° 726 below ; and the latter at 
^0*123, which is 0*831 above the Climatic Mean shown by the 
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Table : ftnd if ve compare them with the Mean of 48° 79i thg 
vill be found to diverge by almost equal quantities &om it. The 
defect in the one is undoubtedly due to absorption of heat by Uie 
soil, the excess in the other to its restoration to the atmosphere b; 
radiation. 

I have inserted, in the Tables of this Second Edition, a nuin- 
ber of Columns of Observations with a second Thermometer, 
which differing as they do, a superficial reader might think they 
tend to throw a degree of uncertainty upon the Results adopted. 
My own conclusion upon the matter is the reverse. I am alwayi 
glad of collateral observations, which appear to come within any 
reasonable limits of correspondence; knowing that Thermometers, 
differently exposed, may give Mawima and Minima, which 
scarcely in two days of any mouth shall perfectly agree, and yet 
(by the effect of those compensations which are found to pervade 
the whole of this science) in their Mean Results shall conesptHid 
nearly enough for any practical purpose. 

It appears, from the observations which I have caused to be 
made for eight years past, at the Friends' School at Ackwortk, 
that the Mean Temperature, here, is 1° 30 lower than at Strat 
ford. The difference of Latitude is 2° 1 1 ', and the exposun 
South. 






OP THE PRESSURE. 

Next to the Temperature, the yamble Pressure of the Atmo- 
sphere, as indicated by the Barometer, claims the attention of 
those who are accustomed to the use of philosophical instruments. 
Indeed, the elegance of its construction, the facility of observing 
its changes, perhaps also something mysterious and imperfectly 
understood in its indications, have made this instrument but too 
successfiil a rival to the Thermometer: and we are probably de- 
prived, by this preference on the part of observers, of many usefiil 
lesults, whidi the latter, skilfully used might, in different situa- 
tbns, have furnished to science. The Barometer, when we con- 
template it as a counterpoise to the weight of the atmosphere, is 
eertamly a curious instrument: its movements, unlike those of 
the Thermometer, which relate only to surrounding space, bring 
08 intelligence from the very surface of the aerial ocean, many 
oules above our heads. Here, probably, exist elevations and de- 
presflions of prodigious extent; and as the representative in minia- 
ture of those tides in a sea without shores, its variations deserve, 
in point of theory, greater attention than has been hitherto be- 
stowed on them: for the Barometer has been more observed than 
studied, and our knowledge of the principles on which its changes 
proceed is as yet little better than empirical. Hence frequent dis- 
i^pointments to those who trust to it as a weather-glctss — ^unless 
indeed it be assisted by attention to natural prognostics, and to 
the humbler, but not less certain indications of the Thermometer 
and Vane. But our present business is, not so much with the 
theory of its movements, as with their General results; in which 
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wc shall find matter sufficiently interesting, and allied to the pn- ( 
vious facts of this inquiry. 



MEAN OF THE BAROMETER FOB IiONDON. 

The mean height of the Barometer as deduced from ISt 
Lunar periods in this work, beginning Dec. 10, 1806, and ending 
Dec. 11, 1816, including a space of ^en yearSj is 29.823m. 



li 



The mean height for the ten years by the Calendar, 
from I8O7 to 1816, inclusive, as deduced from the 
yearly results in the Philosophical Transactions, is ... 29.849 

and fOT the ten years preceding 29*882 



Average at London on 20 years ending with 1816 . 29.8655 

The Barometer employed at Somerset-house is uniformly stated, 
during this period, as situated 81 feet above the level of low 
water spring tides in the Thames. I am not prepared to state 
with equal precision the different heights (for the most part infe- 
rior to this) at which the observations contained in my Tables 
were made: nor is it of importance, as I do not propose in this 
instance to incorporate the results of that register with my own, 
for the purpose of drawing more extensive general inferences. 
The mean of 29.823 inches is therefore to be considered as the 
standard, to which I refer my own observations, for the ten years 
which are now to be more particularly examined. 



YEARLY RANGE AND EXTREMES OF THE BAROMETER FOR 

TEN YEARS. 

The General Table C exhibits the greatest and least elevations 

of' ^^ Barometer in each month, for the ten years from 1807 to 

\^9^ together with the attendant winds. To the maximum 

I of each year I have annexed the mark, [*] and to the 

he mark [f.] The reader will perceive that the whole of 



OF THE PRESSURE. 



61 



;1ie yearly mcuxnma stand connected with Northerly winds, and the 
i^hole of the yearly minima with Southerly, Indeed, this rule holds 
^nerally throughout the Table, as to the monthly extremes also; 
BUid I need scarcely refer in this place to the fact, so long known 
mxkd proved, that Northerly winds raise the Barometer, while 
Southerly ones depress it. 

Of the yearly maxima^ the greater number occur within the 
first three months of the year, and the rest about the end of it. 
The yearly minima^ with a single exception, fall within the last 
three months. Thus there are six months, of Spring and Sum- 
mer, in which, witli a single exception in ten years, the Barome- 
ter visits neither extreme of its yearly variation : while the higher 
annual extreme is chiefly the product of Winter and the lower 

one of Autumn. 
The following Table, drawn ftom the results of Table C, will 

serve for more easy reference. 



Year. 


Mean of 
12 greatest 
eleinatioiis. 


Mean of 

12 greatest 

depressions. 


Medium of 
elevations 
& depress. 


Highest 
observation 
in the year. 


Lowest 
observation 
in the year. 


Range for 
the year. 


1807 
1808 
1806 
1810 
1811 
1812 
1813 
1814 
1815 
1816 

Averages 


30-310 
30-338 
30-295 
30-323 
30^302 
30-266 
30-314 
30-266 
30-309 
30-327 


29-167 
29-263 
29-088 
29-327 
29-195 
29-279 
29-214 
29-190 
29-136 
29-023 


29-738 
29-800 
29-691 
29-825 
29-748 
29-772 
29-764 
29-728 
29-722 
29-675 


30-60 
30-71 
30-49 
30-51 
30-61 
30-51 
30-50 
30-42 
30-58 
30-62 


28-68 
28-72 
28-25 
28-50 
28-65 
28-53 
28-64 
28 22 
28-85 
28-53 


1-92 in. 
1-99 in. 
2-24 in. 
2-01 in. 
1-96 in. 
1*98 in. 
1-86 in. 
2-20 in. 
1-73 in. 
2-09 in. 


30-305 


29-188 


29-746 


30-555 


28-557 


1-998 in. 



The average of the third column, or the medium between the 
average elevations and depressions, is near eight hundredths of 
an inch below the mean height for the climate (or 29.823 in.), 
the reason of which is, that the depressions occupy a smaller space 
of time than the elevations; in consequence of which a less pro- 
portion of them comes into an average founded on daily results. 
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The Average annual, range for 10 years is very nearly 2 
inches; the range varies in different years about ^ an inch. 

The greatest elevation in 10 years appears to have been 90.71 
inches. This took place on the 24th of Second month, Feb. 
1808: it was introduced by NE breeses, with hoar frosts at 
night, and a temperature of 39^ in the middle of the day. But 
this is not quite the higher extreme of the climate: for on the 7^1 
of the same month in 1798, the Barometer rose to 30.89 inches: 
the elevation being in like manner introduced by a gentle Nl 
wind, with hoar frosts at night, and a temperature of 89° in the 
middle of the day on which it took place. I observed im thii 
occasion, that the air at Plaistow was filled with a dense mist: 
but in 1808 I believe it was clear at the time. The cmnci- 
dence of circumstances in some other points is remarkable. 

The greatest depression in 10 years occurred in 1814s, on the 
29th of the First month, Jan. when the Barometer descended to 
28.22 in. It is very nearly equalled by a former one, on the 17th 
of Twelfth month, Dec. 1809, which was 28.25 in. Both were 
introduced by strong Southerly winds. Having been on each 
of these occasions at home, and attentive to the phenomena, I 
must refer the reader to the accounts of them, in the Notes and 
Results under Table 39, and the Results under Table 90, in my 
second volume. The depression of 1814, it will be observed, took 
place at the first remission of the severe cold of that season, by 
which the Thames was frozen over. 

Neither extreme for the year is ever produced very suddenly. 
In 1798, the Barometer took eight days, to rise from 29-15 to 
30.89 : in 1814, five days, to fall from 29.88 to 28.22. The 
great depression of 1809 was in progress for several weeks, before 
it arrived at the crisis: but of this I shall have occasion to treat 
hereafter. There is also, as in the case of Temperature, a con- 
sistency between the annual extremes: in those years in which 
the Barometer faUs very low, it does not rise so high as in others, 
and vice versa: the same gradation from year to year which ap- 
pears in the Temperature, is also occasionaUy found in these 
results. 
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MONTHLY BANGS ANB EXTREMES OF THE BAROMETER ON THE 

AVERAGE OF TEN YEABS. 

This part of the subject presents gradations almost as regular 
tod striking as those of the Monthly Temperature : to exhibit 
which it will be necessary to have recourse to curves, and to a 
second statement in figures, drawn from the General Table C. 
The present Table consists entirely of results found on taking 
the columns vertically by the month; as the other did of those 
found on taking the lines horizontally for the years. 



Mondu 



Ayenigeof 
Maxima. 



1. Jan. 

2. Feb. 

3. Mar. 

4. Apr. 

5. May 

6. June 

7. July 

8. Aug. 

9. Sept. 

10. Oct 

11. Nov. 

12. Dec. 



30*400 

30-419 

30-405 

30*233 

30-251 

30-283^ 

30-182 

30-193 

30-232 

30-212 

30-357 

30-407 



AveEage of 
Minima. 


Difference 


Greatest 


Greatest 


Difference 


or mean 


elevation 


depranion 


orfiiU 


Range. 


in 10 years. 


in 10 years. 


Range. 


2a971 


1-429 


30-60 


28-22 


2-38 in. 


29-069 


1-350 


30-71 


28-70 


2-01 in. 


29-106 


1-299 


30-61 


28-81 


1-80 in. 


29-154 


1-079 


30-36 


28-74 


1-62 in. 


29-337 


0-914 


30-42 


28-90 


1-52 in. 


29-452 


0-831 


30-40 


29-15 


1-25 in. 


29-491 


0-691 


30-39 


29-40 


0-99 in. 


29-434 


0-759 


30-26 


29-24 


1-02 in. 


29-334 


0-898 


30-40 


28-86 


1-54 in. 


29-056 


M56 


30-35 


28-53 


1-82 in. 


28-899 


1-458 


30-62 


28-50 


2-12 in. 


28-957 

I 


1-450 


30-62 


28-25 


2-37 in. 



The upper curve in Fig. 16 shows the manner of variation 
throughout the year of the average higher Extreme, or mean of 
ten maxima; the lower curve that of the average lower Extreme, 
or mean of ten minima. I have added a medium curve between 
the two ; together with a set of dotted perpendiculars, which ex- 
press the mean range for each month. 

The great elevations of the Barometer, it appears, take place 
in the winter months; and during seven months of the year, from 
the Fourth to the Tenth inclusive, they fall off, to the amount, 
as the fourth coliunn shews, of a quarter of an inch on the whole. 
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The depre»aiona too, are moBt considerable in the winter lulf 
year, being at their full extent in the Eleventh month: fi«i 
whence they decrease to the Seventh and then increase again; 
the total diiference exceeding half an inch : the progress of lit 
series through the six months of summer forms a regular cviftt 
ascending and descending; the remainder of it an ascending Uk 

Fig. 17. 
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In consequence of these movements of the mamma and minima 
n opposite directions, the Monthly range is shortened as the 
kmimer comes on, and lengthened again in proportion as that 
eason gives place to Winter. Fig. 17 represents this grada- 
ion; the full line being the curve of the full Monthly range on 
n average of ten years, the dotted line that of the mean range ; 
he perpendiculars marking the extent of range in each case. It 
i about an inch on the whole in the middle of Summer, and 
lore than 2^ inches in the middle of Winter. The progress of 
be mean range through eight months, from the Third to the 
eleventh, forms again a regular curve, in descent and ascent; 
he remainder a descending Hne. 

From the greater tendency of the depressions to go off in the 
iummer, the Medium curve has its higher points in that season, 
lOtwithstanding the lower level of the great elevations. In this 
Dspect, as will be shown hereafter, the curve of the medium 
grees with that of the true mean, deduced from all the observa- 
ions ; and each of them proves that on the whole^ the weight of 
he atmosphere is greater in summer than in winter. 

MEAN OF THE BAROMETER FOR LONDON, &C. CONTINUED. 

The Results of my subsequent observations have, in this de- 
partment also, established satisfactorily the conclusions formerly 
:ome to. 

The General Table, F 2, exhibits a series of Mean heights of 
he Barometer, taken by the phase on Lunar periods, extending 
:hrough a Septenary of years, from 9th Dec. 1816 to 6th Dec. 
1823. These Results are classed, for the purpose of an average, 
on the principle adopted before for Table F. The general ave- 
rage of the Septenary, thus obtained, is ^9*826 inches: that of 
tbe Decade, ending 11th Dec. 1816, was 29*823 inches. 

I shall defer the particular examination of these Results to the 
part of the work in which the subject of Lunar periods is treated; 
only adding, here, that the average of another seven years^ obser- 
vations, in mean results arranged by the declination, extending 
from Dec. 28th 1823, to 25th Dec. laSO, (part of the Decade wo^ 
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running,) is 29*869 inches. The remaining years of this period, 
when added, may probably reduce the General Average to the 
level shown by the two former: and being now well satisfied of 
the fact of a variation in our Temperature, and consequendy in 
the other phenomena of the Climate, r^ulated by such pe- 
riods, I shall hereafter take my Averages on them, to the exclu- 
sion of all calculations on Barometrical and Thermometrical ob- 
servations taken at random. The General average of the Labora- 
tory Barometer, situate about forty-three feet by this mode of 
measurement lower than the Barometrical Clock, when it stood at 
Tottenham, (and in which some of the lowest winter points are 
undoubtedly wanting,) is, for the seven years from 1824 to 1830, 
29*959 inches. The Monthly Mean heists on which this 
Average is founded, and the corresponding ones obtained by the 
Clock at Tottenham, and which present a General Average of 
29*866 in. will be found in the General Tables F 3, F 4, at the 
end of the volume. 



YEARLY MEAN HEIGHTS OF THE BAROMETER FOR THE PERIOD 

INCLUDED IN THE OBSERVATIONS. 

The following are the Yearly Mean heights of the Barometer 
for the years from 1807 to 1831. The first eight years are de- 
duced chiefly from observations with the common or Wheel Baro- 
meter, (of which an account is given in the Introduction^) at 
Plaistow, Stratford, and Tottenham. The next period of thirteen 
years, from 1815 to 1827 inclusive, from the Clock Barome- 
ter at Tottenham, with a few intervals (which are marked) sup- 
plied from the other set continued at the Laboratory. The last 
four years, three months excepted at the beginning, and with a 
few days supplied by the common method, are from the same 
Instrument, situated at my house at Ackworth. I have made, in 
the years 1815, 1816, and I8I7, a deduction of O'l in. from 
the actual results, on account of the scale having been wrong 
placed in the setting up of the Clock, and raised that: space 
in the beginning o/* 1818. 
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The Mean height of the Barometer for liondon,* 

For the year 1807, ascertained in the common way is 29*823 

1808 29-872 

1809 29-797 

1810 29-844 

1811 29-847 

1812 29-844 

1813 29-877 

1814 29-799 

1815 29-803 

1816 29-774 

The Mean of the Decade thus obtained is 29-828 

* For the difference of level between Ackworth and London I have not intro- 
duced any correction ; but the following may serve fur an approximation. 

Mean height of the Royal Society's Barometer for 1827 29-865 

1828 29-840 

1829 29-8C0 

Av. 29*856 

Ditto of the School Barom. for 1827 29 •86 

1828 29-830 

18*29 29-843 



"Av. 29-840 



School Barometer ranging lower than that at Somerset House by -016 in. the 
latter being about 95 feet above the Mean level of the sea at the coast ; which, on 
thesupposition of an agreement in the two Barometers between themselves, would 
give to Ackworth School an additional elevation of only 14 feet, making it 109 
feet above the sea. But I find by trial, under very ^vourabie circumstances of 
weather, that the site of my house, (which we esteem nearly on a level with the 
School,) is 105 feet, by the Barometer, higher than the level of the Calder, be- 
low the town of Wakefield : and there is, I understand, between the latter level 
and the sea, very nearly 100 feet of lockage. Then 109+99—95=1 13. And 
the difference for 0*10 in. in the Barometer at 29*6 in. being 88 feet — 
^ : 0-10 : : 113 :0128in. But the difference being abready 0-016, then 0128^ 
0016=0-112. Thus the correction is made, in round numbers and as an ap- 
proximation, 11 hundredths of an inch to be added to the Ackworth Results, in 
order that they may agree with the London. 

L 2 
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■rith an East wind, and at its lowest with a North East: and in 
18879 it stood both at the highest and the lowest for the year 
nrith a South- West wind. The Yearly Maanma are still found 
□DOBtly in the first three Months, and the Minima in the latter 
dnee ; but there are now only three months out of the twelve in 
irhich, in seventeen years, neither extreme of the year is found. 

The following Table, drawn from the Results contained in 
C 3, when compared with the Table in page 61, will serve to 
exemplify the near agreement of the Averages of these two sets 
of Observations. The former were by the Wheel Barometer— 
fchese are by the Clock. 



Year. 

1 


Mean of 
12 greatest 
Elevations 


Mean of 

12 greatest 

Depress. 


Medium 

of the 

two former 


Highest 

Ohs. of 

the Year. 


Lowest 

Obs. of 

the Year. 


Medium 

height for 

the Year. 


Annual 
Range. 


1815a. 


30-251 


29009 


29-630 


3049 


28-66 


29 575 


1-83 


18166. 


30-259 


28-844 


29-551 


30-55 


28-43 


29-490 


2-12 


1817c. 


30-251 


28-959 


29-605 


30-47 


28-33 


29-400 


2-14 


1818 


30-358 


29-168 


29-763 


30-60 


28-35 


29-475 


2-25 


1819 


30-266 


29-268 


29-767 


30 50 


28-89 


29-695 


1-61 


1820 


30-397 


29-145 


29-771 


30-70 


28-52 


29-610 


218 


1821 


30-375 


28-958 


29-666 


30-80 


27-80 


29-300 


300 


1822 


30-341 


29-168 


29-754 


30-70 


28-82 


29-760 


1-88 


1823 


30-341 


28-922 


29.631 


30-60 


28-45 


29-575 


2-15 


1824 


30-433 


29-027 


29-730 


30-68 


28-30 


29-490 


2-38 


1825 


30-512 


29-206 


29-859 


30-82 


28-70 


29-760 


2-12 


1826 


30-491 


29-400 


29-945 


30-70 


28-80 


29 750 


1-96 


1827 


30-482 


29-218 


29-850 


30-80 


28-72 


29-760 


2-08 


1828rf. 


30-456 


29028 


29-742 


30-58 


28-92 


29-750 


1-66 


1829^. 


30-368 


29019 


29-693 


30-41 


28-50 


29-455 


1-91 


1830/ 


30-231 


28-949 


29-590 


30-42 


28-58 


29-500 


1-84 


1831y, 


30-243 


28-987 


29-615 


30-44 


28-26 


29-350 


2-18 


1832 
















1833 


















Average9 
30-333 


of seven 
29083 


years 
29-708 


1817—23. 
30-624 


28-451 


29-545 


217 




Averages 
30-356 


of sevente 
29-075 


en years 
29-715 


181&— 31. 
30-603 


28-531 


29-570 


2-07 



«. ft. c. These are corrected, except in the Yearly Range, by taking off' a 
tenth of an inch from the Results, the Scak having been placed too low by that 
fpantiiy. 

dyCyftfi. These are lower by what difference may result from the greater ele- 
vation of Ackworth above the sea, and for which no correction has been applied. 
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OP THE PRE8SURE. 





Avenge 


Average 


Difference 


Greatest 


Gicateat 


OlflcUHI 


Month. 


of 


of 


or 


elevation in 


dcpw. in 


or 




Maxima. 


Minima. 


3Ie«n Range 


I7jt$n. 


17yean- 


faUoiyi 


1 Jan. 


30-515 


28-937 


1-578 


30-82 


28 69 


2-13 


2 Feb. 


30-459 


29-024 


1-435 


30-80 


28-45 


2-35 


3 Mar. 


30-417 


28-895 


1-522 


30-75 


28-35 


2-40 


4 Apr. 


30-330 


29-042 


1-288 


30-57 


28-50 


2-07 


5 May 


30-307 


29-262 


1-045 


30-61 


29-06 


1-55 


6 June 


30-282 


29-335 


0-947 


30-54 


29-12 


1-42 


7 July 


30-216 


29-375 


0-841 


30-57 


28-99 


1-58 


8 Aug. 


30-262 


29-23;5 


1-027 


30-57 


28-75 


1-82 


9 Sept. 


30-292 


29-207 


1-085 


30-50 


28-52 


1-98 


10 Oct 


30-346 


29-009 


1-337 


30-67 


28-52 


2-15 


11 Nov. 


30-377 


28-970 


1-407 


30-65 


28-30 


2-35 


12 Dec. 


30-449 


28-820 


1-629 


30-80 


27-80 


3-O0 



I proposed in the former Edition of this work, to remove the 

marks " Fair," " Changeable,'' " Rain,'' &c. from the parts of the 

scale to which they are at present found attached, and place then 

anew more fitly, with some reference also to the elevation above 

the sea at which the Barometer is to be used. It is dear that, ai 

the level of the sea, the height of 29*80 will more truly represent 

the Mediinu, or the limit of fair and wet weather, than 29-60, at 

present marked changeable. As a proposition in round numbers, 

let UH 8U{)p()KC a Barometer intended for use at from one to two 

hundred feet al}0iw that level, to be marked changeable at 297^? 

and BO ill proportion lower for greater heights, up to 600 feet, 

where thin mark would be at 29*30 in. ; the others, which are of 

lo«« consequence, being placed at their proportionate distances 

ab«>vo and below it. I say these are of minor consequence, because 1 

bcliovo that in employing this Instrument as a weather-glass, it is 

Mt^lAd to the success of the observer to attend to it daily, and to 

waK^ •'**' approach of the quicksilver to the true limit of the fair 

^ mvI intlh^otimiifj and its receding from this in ascent or de- 

^^ with attention to past as well as present appearances. Fair 

v^>^* M\d Hunshinc may often be found to accompany a low 

%K^^ Barometer ; but they are not in that case to be de- 






ontiniuHl movements in either direction, may be 
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safely taken as indicative of a corresponding duration in the wea- 
ther they imply; and when the quicksilver in its downward course 
has passed the true changeable point, Rain, (if it have not fallen 
■Iieady,) is to be expected in its rising again above it ; after 
which the fair weather indicated by that rise is found to obtain. 
The most difficult weather of all for the husbandman, when his 
labours require a certain degree and continuance of dryness, is 
that in which the quicksilver makes frequent short movements, in 
ascent and descent, still keeping about the point which answers to 
the limit above mentioned ; and which point it is therefore of con- 
sequence to settle accurately for him, according to the elevation 
at which he is placed above the sea. 

In taking out a Medium height, to serve for a standard, in com- 
paring together observations with the Barometer, (where two num- 
bers are added together and the sum halved for the result) we shall 
always find the result higher, as the number of observations is 
greater that enter into the sums used for the operation. Thus the 
extremes of seventeen years, in Table C 3, 30*82 and 27*80 in. 
give us the medium height 29*31 in.: but take the average of se- 
venteen years^ Extremes, and the medium rises to 29*57 in. as 
seen in the Table, page 69- Again, let twelve Monthly Extremes 
be first averaged for each point, and these again upon the years, 
and we have 29*7^5 in. yet is this more than a tenth below the true 
Mean for London, which would be the result of the above operation 
performed on the whole of the daily Maxima and Minima for the 
period. The reason of this gradation is found in the great supe- 
riority in number of the higher daily, or other, observations over 
the lower ; which, occurring more rarely, make up in extent what 
they want in frequency. 



OF THE WINDS. 

The direction in which the wind at any time passes oyer us, is b 
from constituting the whole of what we would wish to know on 
this subject. The length and breadth of the stream, its men 
depth and velocity ; the part of it in which we are at any time 
situate ; the place where it took its origin, and that in which it 
wheels about to assume a new direction, or haying spent its fince, 
becomes stagnant ; all these are objects of reasonable curioaty, 
which might perhaps be ascertained by distant and well-concerted 
observations. At present, we are able to infer only now and 
then a consequence, from the comparison of results found at 
home with those deducible from other registers, or firom the re- 
ports obtained from the coasts by mercantile men ; who are some- 
times deeply interested in the cessation or continuance of particu- 
lar winds. 

The Yearly and Monthly results of the observations contuned 
in the second volume of this work, will constitute ihe matter of the 
present section. In digesting these, I have assumed^oe classes for 
the winds. The observations would have furnished nine^ but with 
limits less entitled to confidence than those which we obtain by 
embracing a greater number of points, and thus giving a chance 
of mutual compensation to some inaccuracies, inseparable from 
the smaller divisions. 

The First Class extends from North to East, and not including 
the latter point; that is, it consists of my N and NE observations: 
and so of the rest. 

The Second Class extends from East to South, not including 
the latter. 

The Third Class from South to west, the latter not included. 

The Fourth Class from West to North, (not included,) com- 
fle <e compass. 

Ui Class comprehends the variable observations. 
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YEARLY PROFOBTION8 OP THB SEVERAL WINDS IN TEN YEARS. 

The following Table contains a statement of these on the plan 
which I have described, the few days wanting in my Tables being 
supplied, for the purpose of calculation, from the Register of the 
Royal Society. 



Year 


N— E 


E S 


S— W 


W— N 


Var. 


1807 


69 


34 


113 


114 


35 


1808 


82 


38 


108 


103 


35 


1809 


68 


50 


123 


91 


33 


1810 


81 


72 


78 


83 


51 


1811 


58 


59 


119 


93 


36 


1812 


82 


66 


93 


91 


34 


1813 


76 


53 


92 


124 


20 


1814 


96 


66 


91 


96 


17 


1815 


68 


36 


121 


107 


33 


1816 


64 


66 


106 


102 


30 


Averages 


74,4 


53,9 


104,4 


100,4 


32,4 



This Table shows that, with some variation in different years, 
there obtains a proportion between the different classes of winds in 
our climate, which may be thus stated. 

1 . A wind from the North, or between that and the East, pre- 
vails on an average 7^ out of 366 days ; the greatest amount of 
its number being 96, the least 58 days. 

2. A wind from East to South, 54 days, varying in different 
years from ^2 to 34 days. 

3. A wind from South to West, 104 days, varying from 123 to 
78 days. 

4. A wind from West to North, 100 days, varying from 124 to 
83 days. 

5. Variable winds obtain about 33 days, or the remainder of 
the year, their number being from 51 to I7 days. 

The last mentioned division, from the arbitrary manner of 
noting, is probably the least exact in its limits : there being un- 
doubtedly many days on which the observation might have been 
Carried to one of the four classes, as prevalent; and others, on 
^hich the term variable might have been applied, in preference 



JU OP TUB WIMD0. 

to the denomination set down. Yet amidBt this uncertainty itk 
worthy of remark, that in feren out of the ten years its propoitka 
varies only irom 30 to 36, which would induce the conduoot 
that, were the observations umformly attended to in this respect, 
the days on which the wind changes with some force to an opfo- 
site pf/ini in (he cfnirse of the day^ would be found between 

those limits. 

If wi? now make of the whole two great divisions, towards Eut 
and West, allotting the variable to each in due proportion, ve 
Hhall have 

Easterly winds 140 

Westerly 225 

365 

if towards North and South, then 

Northerly winds 192 

Southerly 173 

365 

Thus a Westerly direction is found to preponderate by about 
a third over the Easterly ; and a Northerly direction by about a 
ninth over the Southerly, in the winds of these ten years. 

I suppose that a careful revision of the observations, with the 
aid which might be got from other registers, would introduce some 
corrections, but probably not any alterations of moment, into these 
avei'ages. A different series of years in the same district of the 
island, or the same series in a different district, might also give 
same variation in the results. The reader is therefore to be on his 
guard against applying them generally^ at least -for die present. 
I have no comparative results to introduce on this occasion. 

MONTHLY PROPORTIONS OF THE DIFFERENT WINDS FOR TEN 

YEARS. 

The following Table exhibits these in days and decimal parts, 
the classes being as before, and the term from 1807 to 1816. 

First Month, which may be regarded as the middle of 
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T*- 



Month. 



1 Jan. 

2 Feb. 

3 Mar. 

4 Apr. 

5 May 

6 June 

7 July 

8 Aug. 

9 Sept. 

10 Oct 

1 1 Nov. 

12 Dec. 



Averages 



N— E 


E— S 


S— W 


W— N 


'Var. 


6,8 


6,3 


7,0 


9,1 


2,8 


3,2 


4,0 


11,7 


7,4 


1,7 


9,8 


6,4 


6,6 


6A 


2,7 


8,3 


5,6 


6,0 


6,4 


3,7 


6,9 


6,6 


9,0 


5,6 


4,0 


7,1 


3,0 


7,2 


9,1 


3,6 


4,5 


2,6 


9,5 


11,5 


3,0 


3,6 


2,9 


10,2 


12,9 


1,5 


6,4 


6,0 


8,0 


7,4 


2,2 


6,2 


6,0 


10,6 


7,4 


2,9 


7,8 


3,1 


8,8 


8,4 


1,9 


6,0 


4,6 


9,9 


9,7 


1,8 


6,00 


4,60 


8,70 


8,46 


2,66 



winter, we have little more than a mean proportion of N — E 
winds : yet the Northerly^ taken together, preponderate by a 
fov/rth of their amount over the Southerly winds. 

In the Second Month, the proportions of Northerly and South- 
erly are reversed, the latter exceeding the former by a third; and 
this principally through the falling off of the N — E to one half, 
and the increase of the S^W to their highest proportion for 
the year. 

In the Third Month, the N — E are in greater proportion than 
in any other part of the year, exceeding their own average by more 
than a third. 

In the Fourth Month, the N — E winds abate somewhat of 
their excess, continuing still in very high proportion. This and 
the preceding month exhibit about the same total preponderance 
of Northerly winds, as the First month: and in both, the E — S 
class being above its average, the general Easterly direction pre- 
vails over the Westerly. 

In the Fifth Month, the Southerly winds resume the like su- 
periority as in the Second. The E — S class is at its maximum. 
The N — E having decreased for two months, is now below its 
average: and the W — N which has decreased by an uninterrupted 
gradation from the First month, is at its miTzimt^m proportion: the 
variable winds are at their highest amount. 
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Sia^th Month: a preponderance of Northerly winds by more 
than a third ; chiefly from the return of the W — N class. 

Seventh Month. In this month, the class of W — N decidedly 
prevails over the rest: the S — W is also in high proportion ; the 
N — E very low, and the E — S at its minimum^ having gone off 
for two months. 

The Eighth Month exhibits the class N — E at its minimum, 
and that of E — S but little removed from it: while the W — N 
is at its mawimum^ having increased for three months, and the 
S— W in high proportion, having increased for two months. This 
month has the least proportion of variable winds. 

Ninth Month. We have here almost a balance between the 
Northerly and Southerly winds. In other respects the class 
E — S, (which we must remember comprehends the former point 
and excludes the latter), takes a little from the rest, and is but 
little short of its highest amount. 

In the Tenth Monthy the winds on the North and South sides 
of East are very nearly equal : but the S — W class predominates 
over the whole, and with the aid of the E — S, exceeds the North- 
erly winds by a fourth of the sum of the latter. 

Eleventh Month. Northerly winds now predominate by a 
fourth of their amount ; chiefly from the increase of the class 
N — E ; and the proportion of variable is very small. 

Twelfth Month. The classes in this month do not depart 
very far from their respective averages. We have again the 
Northerly and Southerly almost exactly balanced; while the 
Westerly are nearly double the sum of the Easterly. 

The monthly proportions of the several classes in each year^ 
will be found in the general Table D, over the monthly amounts 
of rain. I shall have occasion to resume the subject more than 
once, in the course of this volume, with a view to the connexion 
of particular winds with the variations of the Barometer, or with 
dry and wet seasons ; and their relation to the Lunar periods, the 
Solstices, and the Equinoxes ; but it was proper first to present the 
reader with the immediate Results of the Register through its se- 
veral divisions. 

The subject of the Winds is one of so great interest to the 
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community, that nothing but the apparent want of system, in 
their variations in these latitudes, can have prevented men of sci- 
ence from studying them with greater attention, and bringing 
out some useful results. I believe the experience of our naviga- 
tors, in this as in some other respects, outruns science, and fur- 
nishes already some general axioms, respecting the Winds com- 
monly met with at particular seasons in our climate. It would 
be rendering no small service to those who have frequent occasion 
to quit our coast, or to enter our harbours from the seas, could 
the whole of the information already within our reach on this sub- 
ject be digested in a systematic form for their use: more especi- 
ally, as it might enable them to anticipate with greater certainty 
the recurrence of those long periods of NE, and SW winds, not 
improperly termed the Monsoons of our climate, by which our 
communication with the Atlantic is at times impeded, at others 
facilitated, for whole months together. 



YEARLY PB0P0BTI0N8 OF THE SEVERAL CLASSES OF M'INDS IN 

SEVEN TEARS. 

I have calculated the proportions of the several classes of winds 
m the Septenary^ which are here added ; so that the reader, with 
the help of the remarks attached to the Table of the Decade^ in 
p. 75, may perceive the general agreement, and the few differences 
in particulars, of the two, respecting which I shall not say anything 
more at present. 



Year. 


N— E 


E— S 


S W 


W— N 


Var. 


1817 


77 


47 


113 


99 


29 


1818 


65 


77 


109 


82 


32 


1819 


79 


66 


94 


126 


11 


1820 


84 


67 


90 


117 


18 


1821 


61 


60 


105 


127 


12 


1822 


82 


58 


110 


106 


9 


1823 


67 


57 


103 


130 


8 


Averages 


73-6 


58-7 


103-4 


112-4 


17 
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MONTHLY PROPOBT10N8 OF THE SEVERAL CLASSES OP WINDS IN 

SEVEN TBABS. 

The like comparison may here be made between the Decade^ 
presented at p. 77) ^^^ ^^^ Septenary extending from I8I7 to 
1823, which follows. 



Month. 


N—E 


E S 


S— W 


W—N 


Var. 


1 Jan. 

2 Feb. 

3 Mar. 

4 Apr. 
6 May 

6 June 

7 July 

8 Aug. 

9 Sept 

10 Oct. 

1 1 Nov. 

12 Dec. 


4,3 
4,3 
5,0 
8,0 
8,7 
7,3 
5,0 
6,1 
7,7 
6,9 
4,0 
6,3 


6,0 
3,6 
3,0 
6,7 
6,1 
4,1 
3,0 
3,0 
5,0 
6,7 
6,0 
5,6 


10,0 
7,9 
9,6 
6,0 

8,2 

7,1 
9,0 
8,5 
6,3 
9,3 
11,0 
9,7 


8,3 
9,9 
11,6 
7,7 
7,0 

10;2 

12,0 
13,0 
9,7 
7,6 
8,0 
8,1 


2,4 
2,3 
1,8 
1,6 
1,0 
1,3 
2,0 
0,4 

1,3 
0,5 

1,0 
1,3 


Averages 


6,14 


4,90 


8,50 


9,45 


1,4! 



The general Tables D, and D 2, from which these results are 
taken, may be consulted for a more minute inspection. I have 
not extended the statement beyond 1823, because the Decade is 
not complete until the year 1833 shall have expired. The present 
materials may enable the reader to decide for himself in what de- 
gree my former conclusions are established by the comparison, in 
this department also, with more recent observations. 
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OF THE EVAPORATION. 

Experiments made with a view to ascertain the natural Evapo- 
idon differ in their results according to the manner in which the 
«ter is exposed. If it be fully acted upon by the sun and wind, 
I a vessel of small capacity, the quantity evaporated appears in 
Kcess: if greatly sheltered from both, the contrary. In the 
hole of the experiments detailed in the Second volume, the water 
as placed under cover; just sufficiently sheltered to prevent the 
itrance of driving rains, and consequently the direct impulse of 
le sun^s rays when much elevated above the horizcm. During 
le first three years, the results were entered almost daily in the 
ables ; afterwards, at intervals varjring from two to ten days, or 
eekly. But in the year 1815, having substituted for these re- 
dts the daily indications of the Hygrometer, I ceased to attend 
» constantly to the Evaporation. 

MEAN EVAPORATION IN THE YEAB. 

In the years 1807$ 1808, and 1809, the guage being elevated 
bout 43 feet from the ground, exposed to the SE, and subject 
) the free action of the wind in most directions, the annual ave- 
ige result was 37'85 inches. 

From 1810 to 1812 mclusive, the instrument being in various 
ituations, for the most part lower and less exposed, the annual 
verage was 33*37 inches. 

Lastly, in the space from 1813 to 1815 inclusive, the guage 
»emg upon or near the ground, the annual results averaged only 
!0'28 inches. 

Having resumed in 1818 the observations conducted on the 
^Tmd, I obtained in eleven months a total of about 23 inches '^ 

VOL. I. "M. 
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to which if wc add a mean result for the month omitted, we dal 
have for this year (so remarkable for its hot and dry summer) m 
Evaporation of nearly twenty-five inches: a quantity not diqno-lf 
portionate to the average of the three years last recited, conndo- §i 
ing that the calmness of the air during this summer was as » 
markablc as its high temperature. 

The Evaporation obtained in 1818 very nearly equals the u- 
nual average depth of rain about London. In years with a cod 
or wet summer it falls below this standard: but on account of die 
acceleration to which this process is liable by the efiect of stnng 
winds, it is difficult to make an accurate comparison in two seasoH 
of unequal temperature. Nor is it likely that with a little wato^ 
exposed in a vessel of a few inches diameter, we should obtaiaa 
complete solution of this problem, as it is set before us on tb 
great scale of nature. The first or second of the three avcngn 
above stated may perhaps approximate to the Evaporation bm 
our rivers, the surface of which is always in motion by the windi 
and currents : the third may be considered as representing that 
of small canals, ponds, and reservoirs. 



EVAPORATION IN THE DIFFERENT SEASONS OP THE TEAR. 

The Monthly results which form the basis of this section are 
digested in the general Table E, at the end of the volume. 
The series (of eight years and a half) is an interrupted one, but 
it presents at least seven results for constructing each of the 
monthly averages at the foot of the Table. These averages run, 
as might have been expected, with a general, but not uniform* 
relation to the Monthly Mean temperature. The cause of 
Evapoiation is the heat contained in the fluid, and it has been 
long since shown that, other things being equal, the effect is in 
relative proportion to the temperature. But in nature it ia 
always modified by the quantity of vapour already subsisting in 
the atmosphere, considered relatively to the temperature of the 
latter. For instance, in the Third month I8O7, ^^ mean tempe- 
rature of which was 42°, the Evaporation amounted to 2*66 in. : 
but in the Tenth month of the same year, with a temperature 
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Mmiewhat exceeding 42°, and more wind, it was only 1*86 in.: 
the difference being plainly caused by the autumnal season. 

If we take the Twelfth, First, and Second months as the Win- 
ser, and the remaining months in similar classes of three, for the 
ither seasons, and divide the average Evaporation among the 
bur classes, it will stand thus: 

Eraporation. Mean Temp. 

Winter .... 3-687 3720 

Spring 8*856 48*06 

Summer .... 11-580 60*80 

Autumn .... 6*444 49*13 

I have added the mean Temperature for each season as thus 
fivided, the total of degrees of mean Temperature being 195*19, 
md that of mean Evaporation 30*467 for the year. 



Then 195*19 : 30*467 
195*19 : 30*467 
19519 : 30*467 
195*19 : 30*467 



37*20 : 5*806 
4806 : 7*501 
60*80 : 9-490 
4913 : 7*668 



The four results thus brought out being the quantities which 
ought to have been raised in vapour in each season, had the effect 
been in strict proportion to the Temperature, it follows that in 
the three months here taken as Spring the Evaporation is aiig- 
mented by about a sixth part, and in those taken as Summer 
above one fourth part, in consequence of the. dryness of the air 
in these seascms: while in the three months taken as Autumn it 
is lessened by more than a sixth, and in those taken as Winter 
by considerably more than a third, in consequence of the damp- 
ness of the air. 

To examine more particularly the monthly results — ^we see 
that, as the Temperature advances in the fore part of the year, 
the Evaporation on the whole increases steadily; but in par- 
ticular years it receives a check in some part of the spring, which 
is afterwards made up by a sudden increase. The reason of this 
it sometimes obvious in the variations of Temperature ; as in the 
yeir 1809, where I have annexed the mean Temperatures to the 
i€8ult& The rate is likewise occasionally kept down in this part 

M 2 
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of the year (as in the latter months) by frosty weathei. Tk Ipr 
very great increase in a fine spring may possibly be due,iiipal|ke^ 
to the electric state of the air in such seasons. For althoa^l?^ 
Electricity, in the low degree in which it is applied by nituieM 
the Earth's surface, may not sensibly promote the actual efldi- 
sion of vapour from water, it may tend greatly to increase then- 
teutive power of the air, by rendering the particles of the miitutt 
of gases and water in a higher degree mutually repulsive, or in 
other words, by keeping up the elasticity of the atmosphere. 

I have attributed an occasional low rate of Evaporation in 
Spring to the state of the Temperature. Without destroying 
this position, we may however invert the terms, and say that it u 
then even colder because of the evaporation. It cannot be 
doubted that the sharpness of our NE breezes in Spring is in 
measure the result of their excessive dryness, relatively to the ^ 
Temperature which prevails: in consequence of which they tb- 
Rtract the heat from the animal system by means of the moLstuie 
on the skin, which they convert with peculiar rapidity into vt- 
pour. 

In the latter part of Spring the guage sometimes indicates an 
abundant supply of vapour, when in fact very little is poured 
into the atmosphere from the Earth ; the surface, and even some 
considerable depth under it, being already dried by the sun and 
wind. It is then that we perceive the effects of the natural irri- 
gation, carried on by means of the vapour diffused in the day- 
time from canals, rivers, &c. and condensed by night in copious 
dews, which descend on the neighbouring herbage. Should the 
veason afterwards prove showery, a great quantity of the first 
water that falls is vapourised by the heated Earth, with a rapidity 
\\|* which, again, the guage gives no proper indication. This 
\»|H)ur may even continue to be thrown up, after the air has be- 
^MU to approach towards saturation, and thus contribute to the 
:«>riuation of the next rain. And the water may be thus driven 
<\»iii the Earth to the clouds, and returned again in rain, until 
V >itrface, being cooled down, is prepared for desiccation under 
^ \ys by a drier current. The sudden change from a 

■^mely humid state of the air, immediately after our 



■ 
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fpring and Summer showers, is often sufficiently obvious to be 
t«tected by the most superficial observer : it is generally due to 
Ins sudden and copious production of vapour at the surface. 
Rie Spring and Summer are our most variable seasons in point 
if hygroscopic dryness. 

In the Autumn, or rather at the approach of Winter, the rate 
if the production of vapour declines with great rapidity. The 
commencement of a saturated state of the air, while as yet pre- 
jpitation has not generally commenced, gives to our fine autum- 
ud weather a delicious softness^ the reverse and the compensa- 
ion of those keen blasts which so often attend the vernal season. 

But this state does not continue long. On the approach of 
he first frost — ^indeed during a great part of our ordinary win- 
ers, the earth and waters retaining a temperature somewhat 
bove that of the air, continue by the force of this inherent 
rarmth to emit vapour. This is continually undergoing decom- 
losition, and it fills the air with a mist^ which, when by no means 
[ense enough to constitute what we call fog^ would yet appear to 
n observer stationed above its limits, as a white veil thrown over 
he whole face of the country: thicker indeed in the valleys and 
long the course of the rivers, but nowhere in our district sur- 
dounted by the land. 



EVAPORATION UNDER DIFFERENT CIRCUMSTANCES OF WIND, 

TEMPERATURE, &C. 

There are few days in the whole year in which some vapour is 
lot raised from the guage: but the process is apparently sus- 
lended while dew falls by night. A state of the air analogous 
JO this appears to be the cause of its complete interruption by 
lay : of which the reader will find some instances in the Tables, 
jhiefly in the vicinity of the Winter solstice, and at the approach 
)f frost. 

It is not always suspended during rain^ as I have ascertained 
iy direct experiment. The rate is however usually much less on 
hose days in which rain falls, and it is liable to a rapid increase 
mmediately afterwards. 
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Sometimes, an excess in the rate is found to precede lun, ili 
ther from the agitation of the air, or the efiecta of electndtji 
from both causes, I have not attempted to determine. 

The calm which attends a change of wind sensibly lowen 1 
rate : which also decreases^ as might be expected, upon the goiM 
off of a wind which has blown steadily for some days. 

A moist current of air flowing in upon us will sometimes diedk 
the Evaporation, although rain be not produced from it. 

Examples of the gradual increase of the rate <if Evaporation 
in consequence of an elevation of the daily Tempemture, and ill 
decrease by the contrary, as likewise of the variations to whidi it 
is subject in windy weather, are so numerous in the Tables that 
it is needless to instance them. 



GREATEST AND LEAST MONTHLY AND DAILY BVAPORATIOIT. 

The greatest Evaporation in a month by the higher guagBf 
was about 6 inches : in this case a number of favourable drcan- 
stances appeared to concur: a high Spring Temperature eat- 
ceeding to protracted cold ; dry winds and an abundant electricity. 

The smallest Monthly results are found at the approach and 
during the continuance of the great frost of 1813 — ^14. And 
here we have a striking example of the retarding effect of a moist 
air on the process. In the last month of 1813, with great fogs 
prevailing, the mean Temperature being 38° 43, the Evapon^ 
tion was 0*21 in. (in all probability the lowest amount in ten 
years,) but in the tirst three months of 1814, the ftost having 
Hct in with rigour, and cleared the air, we have a gradation of 
increasing results thus, 0*25, 036, 0*83 in. with the mean Tem- 
peratures 26^ 71, 33= 17, and 37^^ 82, all inferior to the former, 
jirid the first of them almost 12^ below it: which difference in the 
viW'.cX is plainly due to the extreme dryness of the currents pre- 
vjiilinK in the latter period. 

liuU'A'A, the most intense cold is insutRcient of itself to put a 

to the formation of vapour. Ice evaporates freely during a 

.k1 y night; as I have repeatedly convinced myself by di- 

^ lent: see Tables 28- 90- 93, of the first volume. In 
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the former of these experiments, a circular area, five inches in 
diameter, lost 160 grains between sunset and sunrise. This is at 
the rate of more than 8000 Troy pounds of ice, or near 1000 gal- 
lons of water, from an acre of surface, in that time. The absorp- 
tion of heat, necessary to the composition of so much vapour 
within a small space of the atmosphere, must be prodigious. In 
one instance of this kind, I found the depression of Temperature 
to exceed 10 degrees ; the Thermometer on the snow being at 6° 5, 
while that at five feet elevation was at 17^. Some part of this 
cold, however, might be ascribed to the radiation from the surface 
flf the snpw. 

With these facts before us, we need not wonder to hear that a 
moderate fiiU of snow is sometimes entirely taken up again, 
during a succeeding Northerly gale, without the least sign of 
liquefsu^tion on the surface. In deeper snows, the surface after a 
while becomes curiously grooved, scooped, and channelled, from 
the same cause: which effect is most conspicuous around the 
trunks of trees, and near the interstices of paling, — in short, 
wherever the stream of air acquires force in a particular direction. 
A little observation will satisfy any one that the snow is not re- 
moved^ on these occasions, merely by being driven before the 
wind. 

Consistently with these facts, a sensible change in the air to a 
dry state, after damp foggy weather in winter, may be always 
safely placed among the indications of approaching frost. 

To return to some considerations connected with the higher 
extreme of Temperature — a rapid decrease of the daily Evapora- 
tion in hot weather may furnish a prognostic of approaching 
thunder and rain, very convenient to add to those we possess al- 
ready. The greatest Evaporation in one day (a single instance 
excepted) which I have ever seen, occurred on the 17th of the 
Fifth month. May, 1809. On that day the amount was 0*39, on 
the following day 0*28, on the next 0*14 inches: the correspond- 
ing mean Temperatures being 67°, 7^° ^9 ^^^ 64°, and consequently 
famishing, in respect of heat, no adequate cause for the decrease. 
But in the evening of the 19th occurred that tremendous storm 
of hail, rain, and thunder, which I have particularly described 
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under Table 32 of the first volume: and I cannot help sup- 
posing that) on this occasion, the local inflnence of heat, aided bj 
an electric charge in the air, had suddenly raised, as it were, a mound 
of vapour into those elevated regions, which it rarely visits ii 
these latitudes, and where it is subject, from the contiguity rfn 
intensely cold medium, to complete and extensive decompositioii; 
in which seems to lie the true cause of the prodigious devekp- 
nent of electricity manifested on those occasions. In the stme 
Table the reader i^ill find a decrease of the daily Evaporation ii 
ilii« ratio* 0*33, 0*26, 0*19 followed by a tempest of wind, and a 
vt^k*« vet weather : but in this case the Barometer, Tempoa- 
fttW^ and Sky, furnished concurrent indications. 

IV Roing off of the excessive heat in the Seventh mondi, 

l^W. ^ which I have already treated, in stating the Extiena 

rf iW Cli«n«*^N ^^^^^ *^® ^^*^ Temperature^ was attended 

l^ji^flov (although the reaction in the atmosphere took place 

jvmsi l^Knicostcr) with the following rapid decrease in the daily 

^^ ^x-aiH>ration. The hottest day being 0*35, the four fit 

^^.^^ 0-31, 0-27, 0-^0, 016 inches: and this without 

- t-Vjm * fr^ drops of rain in our own immediate neigfaboor- 

. l^V Notes and appended Extracts firom different pubhci- 

V Uwmcs 2 and 3, will be found to present some curious 

^.iVvocssive Evaporation, connected with peculiar loca- 

*iiJ '^•^i*^HW% to which I need not here refer particularly. 
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OF THE MOISTURE BY THE HYGROMETER. 

While the Evaporation Ouage indicates the rate of the produc- 
don of vapour from surfaces capable of affording it to the air, the 
Hygrometer informs us of the state of the latter as approaching 
mcxre or less towards a relative maximum of moisture; the exist- 
ence of which, whether in higher or lower atmosphere, is com- 
monly followed by rain. 

At elevations of a few feet, the Index of the Hygrometer is 
usually found at simrise on the moist side of the Mean of the 
season. As the sun advances, in a fine morning, it recedes to- 
wards the dry side, sometimes with considerable rapidity, passing 
through twenty degrees of the scale by noon. In the evening, if 
not earlier, it returns again towards moisture. To obtain a true 
Mean of variations so considerable, it would be needful to take a 
number of observations at equal intervals through the twenty-four 
hours, and average them. But I am not aware that any observer 
has yet gone so far as to obtain the extremes indicated in that 
period, in order to record a daily Medium, In fact, the present 
observations have the same disadvantage as would attend those on 
Temperature, were the Thermometer inspected but once in the 
day, at a fixed hour. The time which mere convenience induced 
me to adopt is nine in the morning. About the Equinoxes, this 
hour is a medium between sunrise and noon, and consequently a 
very fit time to obtain a mean result. But in winter it approaches 
too near to sunrise, and in summer recedes too far from it. lin^- 
perfect as my results are, on this and other accounts, they are yet 
too valuable to be passed over, and I shall here give a summary 
of them with some remarks. 
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MONTHLY MEAN OF DE LUC S HYGBOMETEB FOR FOUR YEAB8, 
PROM DAILY OBSERVATIONS MADE AT 9 IN THE MORNING. 





1815 


1816 


1817 


1818 


1819 


Averages 


1. Jan. 




81 


80 


78 


81 


80 


2. Feb. 




78 


67 


81 


75 


75 


3. Mar. 




67 


64 


65 


71 


67 


4. April 

5. M!ay 




59 


52 


61 


69 


60 




t57 


52 


t57 


64 


57 


6. June 




t49 


47 


t47 


ee 


52 


7. July 






47 


45 


63 


52 


8. Aug. 


t50 




52 


t47 


59 


52 


9. Sept. 


t61 


64 


58 


t66 


71 


64 


10. Oct. 


73 


78 


t59 


73 




71 


11. Nov. 


79 


84 


t76 


81 




80 


i 12. Dec. 

1 


79 


83 


78 


80 




80 



The results marked f are the mean of a deficient number of 
daily observations, varying from thirteen to twenty-five days in 
the month. 

The general mean of these observations is 66: and the state 
of moisture about the Equinoxes, it will be observed, approaches 
near to the mean, the average of the Third month being one de- 
gree moister, and that of the Ninth two degrees drier. 

The extreme Monthly averages are 80 for Winter, and 52 for 
Summer; which points are equidistant from the general mean. 
In the Spring and Autumn, the averages exhibit a gradation from 
each of these points to the other. It is obvious, that had the 
observations been made always at noon, the Medium and Extremes 
would have been respectively, and perhaps proportionately, nearer 
to dryness: had they been made always at an hour equidistant 
between sunrise and noon, the two extremes would have approx- 
imated nearer to the medium. As it is, they mark strongly the 
character of the respective seasons of our climate in point of mois- 
ture or dryness ; and those of our medical practitioners who at 
present attend to the Thermometer, as an assistant to their judg- 
ment in anticipating the prevailing diseases of the season, will 
perhaps be able, with the help of some such standard as this 
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fable, to avail themselves of the Hygrometer also, for the like 
laudable purpose. 



CONNEXION OF THE MOVEMENTS OF THE HYOROMETEB WITH 

EVAPORATION AND BAIN. 

In general, a comparative degree of dryness by the Hygrome- 
ter is connected with Evaporation and fair weather ; and of mois- 
ture, with precipitation and rain; regard being had, in both cases, 
to the mean of the season. During the Lunar period, conunenc- 
iog with the 8th of the Fourth month I8I7 (Tab. 130), there fell 
only 0'28 inches of rain : tbe Hygrometer at nine a. m. was never 
beyond 63, and once at 34, the mean of the period 49. In the 
next Lunar period, there fell 3*18 inches, during which the Hy- 
grometer was once at 80, and the mean of the period was 54. 

But there are exceptions to be noticed here. In Summer, 
when precipitation is actually going on above, and thunder-douds 
are already formed, the air below may continue, from the intense 
heat and the arid state of the soil, hygroscopically dry. An in- 
stance of this occurs presently after the above, in Tab. J32, Sixth 
month 24, Hygrometer at nine, 47, (the mean of the period,) 
^* Morning cloudy, then fine: in the evening heavy rain, with 
hail, thunder, and lightning: Hygrometer before the storm, 36." 
Next morning at nine it was 61, the rain having afforded vapour: 
but dry indications again came on, followed by other thunder- 
stonns, to the close of the period, which afforded 2*81 inches of 
lain. 

In Winter, on the contrary, the air is sometimes very moist for 
a considerable time, without rain: chiefly during the prevalence 
of foggy days and frosty nights, with a high Barometer : for an 
instance of which see a space of more than two weeks, following 
the Winter Solstice, 1818, (Tab. 151). In clear sunny days of 
fix>8t, however severe, it is otherwise: the hygrometer indicated 
several times a dr]rne8s of 46 to 50 in the middle of the day, dur- 
ing the intense cold in the Second month 1816. See Tab. 115, 
which also presents some examples of the moist extreme, followed 
by snow. In Tables 124, 125, 126, (m the Autumn and Win- 
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tcr of 1816) will be found a number of examples of hibernal mois* 
ture, some with, and others without the accompaniment of ran. 
For an example of Summer moisture brought on by the M rf 
rain, it may sufRce to point out Tab. 145, Seventh month 12; 
where the Hygrometer, having been for several mornings it 
46 — 42, was brought at once by this cause to 70. 

A rapid movement of the Index towards dry, in the momiDg, 
seems to indicate a fair day, notwithstanding unfavourable signs 
in other respects. See Tab. 116, Third month 16: also Tsk 
110, Eighth month 29, consulting the Notes. But extreme and 
unusual dryness should be suspected: see the same Table, under 
Seventh month 14, when a kind of Harmattan seems to have 
been blowing, and the Index receded to 22, (the driest point at 
which I have seen it) yet rain followed in about 48 hours, though 
a very dry time before, and for some days after. 

On the other hand, if the Index, when found on the moist side, 
in the morning after a fair day, continue stationary, or advance to 
a higher number, rain is to be expected; and this is perhaps 
among the most certain indications of such a change. See the 
Siinie 'i'able under Ninth month 24, 25, and consult the fore part 
of the following Table. See also Tab. 147, Eighth month 27, 
and Ninth month 1, 4, 15, with the Notes. A change towards 
dryness during rain or snow is favourable, at whatever time it 
occurs. See Tab. 107, Sixth month 14, the Note; and 126^ 
Kleventh month 10, with the Note. 

Hut the most valuable prognostics are afforded by a progress 

/Vt»*M <'"y ^'^ ^^y towards the moist extreme of the season. Nu- 

'mew>w« instances of this gradation occur in the course of the Ta- 

^^ : and it is observable, that a retrograde movement towards 

i^^^.4 often takes place during the wet or showery weather, 

%Jb6C^ ^'*^* preceding advance towards the moist extreme had pre- 

^>i U!* to expect. It will suffice to bring the following cases in 

' ^,.. Tab. 137, Eleventh month 27, to Tab.138, Twelfth month 

\\\ AW- ^^^* \^i Second month 13, to the end. 

^^, results of the few observations which I have inci- 

. . the movements of this instrument, in connexion 

^ : and they tend to show that a regular at- 
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tention to it in this way would reward the pains of the observer. 
It would be necessary to complete success, to ascertain the mean 
proportion of the scale through which the Index recedes, in a 
given time after sunrise in each season : by comparing the daily 
quantity with which, a judgment might often be formed as to the 
proximity of rain. The more palpable sign of this, given by the 
idvance towards moisture in the forenoon, would then likewise be 
Irequently found useful. 
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OF THE DEW- OR VAPOUR- POINT. 

I HAD given 80 little practical attention to this part of the sub- 
ject of Hygrometry, that it would have been suffered to pass 
unnoticed here, but for the appearance of a new instrument, 
adapted to the more ready discovery of the vapour-point; and 
which has come under my notice only since the last section was 
finished at press. 

The introduction of this process into Meteorology is due, in 
common with many other original ideas and operations, to my 
friend John Dalton. It consists essentially in ascertaining, by 
means of a cold body, the temperature at which the vapour dif- 
fused in the atmosphere will begin to be decomposed and to de- 
posit its water. The familiar fact of the dew which, in certain 
seasons, immediately forms on the outside of a glass vessel, newly 
filled with water from a deep well, may serve to illustrate the 
process: the intention is, to discover the precise temperature at 
which a body will begin thus to elicit water from the air; and 
by comparing this with the temperature of the air, to judge of 
its approach towards saturation: it being manifest, from our 
knowledge of the superior attraction of the permanent gases for 
heat, that the moment the air itself shall arrive at the tempera- 
ture indicated by the cold body, it will perform the same olBSce — 
it will rob the vapour difiiised in it of a portion of its constituent 
heat, and separate the water in dew^ misty or rain. 

Only three experiments of this kind are recorded in my obser- 
vations in the First volume. In the first. Tab. I., I found the 
dew-point but one degree below the temperature of the air at 
noon. On that day there was no sensible evaporation by the 
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uage, and the rains, which had prevailed some time, continued 
yr several days after. On the second occasion, Tab. 67* I 
jvmd it at 2 h. 30 m. p. m. within y of the temperature of the 
kir. ^^ In an hour afterwards, it began to rain steadily, and there 
ell more than half an inch in depth." The third time. Tab. 83, 
*^ the air was so loaded with vapour at 9 p* m. as to deporit water 
on a glass vessel cooled to 58^, the lowest temperature of the 
following night being 53^. At this time it began to rain heavily, 
ceasing at 10, with thunder and lightning still in the North." 
In effect, during this and the four following days, there fell above 
two inches of rain. 

The time and trouble required to perform the operation on 
pmpose (fat an accidental deposition on a glass has sometimes 
niggested the comparison of the temperatures) have prevented 
frequent experiments on my part. It is therefore with some 
satisfaction that I notice the intitKluction of Daniell^a Hygrome- 
ter j of the construction and uses of which an ample account is 
^ven in the Quarterly Journal of the Royal Institution, No. 16, 
together with a Meteorological Journal of four months, containing 
its indications, by the inventor. 

In this instrument, the design of which appears to have been 
kaken firom the model of Leslie^s Hygrometer and WoUaston^s 
Cryophorus, the requisite degree of cold is produced at all times, 
idth ease and certainty, by means of the evaporation of a few grains 
of ether. The ether being dropped on the surface of a hollow sphere 
of glass, covered with muslin, and full of the vapour of ether, an 
immediate condensation of the latter generates a vacuum within it: 
mto this a second evaporation of ether instantly takes place from a 
second naked bulb partly filled with that liquid, and connected with 
the former by a tube. The cold thus produced in the second bulb, 
causes in a short time a visible deposition of dew from the air on 
its surface : the temperature at which this effect begins, is indi- 
cated by a small included thermometer; and a second thermome- 
ter, for the temperature of the atmophere at the moment, is at- 
tached to the pillar which supports the bulbs and tube. 

It is obvious that by such an instrument greater facility is 
afforded to the Meteorologist, of satisfying himself respecting the 
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State of the vapour constantly diffused in the atmosphere, and d 
drawing from this, in conjunction with other evidence, a more 
certain prognostic, in critical seasons, of wet and dry weather. 
It is not likely, any more than the Barometer, always to answer 
this purpose when used alone, there being evidently other condi- 
tions necessary to the production of rain at a given station, be- 
sides the present saturation of the air immediately incumbent 
on it. 

The constant, though minute, expenditure of ether for the 
experiment may prove to some observers an objection to its use. 
This may be in part obviated by using a bottle fitted with a tnbe 
ending in a capillary opening, and closed in the middle, or near 
the fine part of its bore, with a stop-cock, which would prevent 
any imnecessary waste of this volatile fluid; as the heat of the 
hand would suffice to expel a sufficient quantity upon the baO. 
It is also possible that some future improvement of the instru- 
ment may enable us to produce 20P of cold, which seems to be all 
that is wanted in the driest season, without the waste of any ma- 
terial at all. To those who may be occasionally engaged in expe- 
ments to find the force of vapour and quantity of moisture pre- 
sent in different seasons and places, and at different elevations in 
the atmosphere, I have no doubt that this elegant little instru- 
ment, which is portable (inclosed in a mahogany box) in the 
pocket, will be a valuable acquisition. 



] 
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OF THE RAIN. 

Fhs position or elevation of the guage affects the product nearly 
M much, in the case of Rain, as in that of Evaporation, but in 
i different way. The Evaporation is increased, as has been 
Bhown, by elevating the guage, but the product of Rain in this 
case is usually diminished: insomuch that when the guage is 
tamsferred from the ground to the house-top, the average falls off 
bj about a fourth part. 

I have treated this subject under Table LXI V. of my observ- 
ationjB,[vol.ii.p. 158,] where are detailed the results of experiments 
made during twenty successive days of wet weather, in the autumn 
of 1811, with a view especially to discover a rule for correcting for- 
mer results; as also to ascertain the circumstances under which these 
^flerences take place. I have since seen no sufficient cause to aban- 
don the conclusion I then came to; that, when Rain takes place with 
a turbid atmosphere, a considerable and variable proportion of the 
irater is actually separated from the vaporous medium, at a height 
not exceeding 60 feet (or that at which my upper guage was 
fixed, which was 43 feet) and that this portion, consequently 
fnmt be deficient in the upper guage. But in showers from an 
devated region, falling through an air which is not itself under- 
going decomposition, the products ought to be (as is the case in 
some instances) alike in both guages. 

In the reasoning connected with those experiments, I did not 
advert to a possible constant effect of the wind, in lessening the 
product of the guage in this more exposed situation; but con- 
tented myself with proving by experiment "that rain may be 
drifted as well as snow;" or that a portion of the genexalT^eevj- 

YOL. I. ^ 
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ing surface may be robbed of a part of its rain, by deflected cur- 
rents in the moving atmosphere, which transfer it to another 
place; which it was shown happens especially where two guages 
are placed, the one on the windward, the other on the leeward 
parapet of a building; the latter being redundant, while the 
former is deficient in product, the level considered. What pro- 
portion of the deficiency in product of a guage placed on a building 
should be ascribed to this cause, it may be difficult, without expe- 
riments carefully made on the spot, in all cases to decide. It would 
undoubtedly vary, according to the position of the guage, with 
respect to the wind by which the rain might be carried at die 
time. But the question of this difference has lately been dii- ] 
cussed in the Journals, on principles purely mathematical. Bf 
some, and among them a meteorologist of note in France, FUm" 
gerguesj it has been attributed wholly to the effect of the wind» 
in giving an oblique direction to the streams of Rain; in come- 
quence of which, it is contended, the funnel or mouth of die 
guage, actually presents a smaller aperture, in proportimi as the 
Rain comes more obliquely : just as if we were to incline the ftuad 
to one side under a rain falling vertically; in which case it is mani- 
fest that less and less Rain would enter as it became more inclined, 
until in a perfectly horizontal position, the whole would pass by to 
the ground. But in reply to this, it is said, and I think very 
justly, by Meickle, (in Thomson's Annals for October ISIO?) 
that in the case of Rain falling with a wind, ^ the horixonial dis- 
tance of the lines in which the rain falls is absolutely independent 
of their inclination, being accurately the same, where the wind 
runs steadily 60 miles an hour, as if it were a perfect calm.^ 
' In strictness (this writer further observes) the drops faU w 
curves^'* but supposing them to pursue a right line ^ it is plain, 
that a guage of the width shown at a 6 will there receive the 
drops, falling obliquely, just the same as after they become per- 
pendicular in the calm, at c d!" And it is equally obvious, from 
a comparison of the space &— e with the space a — fe, that of rain 
so deflected^ a guage with its aperture inclined in a suitable di- 
rection, would receive much more than the quantity then actually 
falling on the general surface : consequently that, with reference 
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> this standard^ the aperture in the direction a — b would re- 
give too little. 



a 





^ 


f 


d 


■ 



It appears therefore that no allowance is required, in any posi- 
^n of the guage as to height, for the simple obliquity of the 
whole body of a shower ; the rain received by the entire horizon- 
tal surface included in its area (and of which the mouth of the 
fhnnel may be considered as a definite part) being the same whe- 
ther the descent be oblique or vertical. 

MEAN ANNUAL DEPTH OP BAIN ABOUT LONDON. 

The Mean annual depth of Rain in our district is very nearly 
25 inches. This being the largest average that has yet, so far as 
I know^ been assigned to London, it will be proper to show the 
ground on which it rests. 

On the evidence of the experiments in the autumn of 1811 

already alluded to, I assume for the present, that the Rain on the 

ground is to that collected at 43 feet above it, as 37 to 28: but 

in wliat proportion the difference may increase with a greater 

devation, I have not the means of deciding: it is probable that 

the deficiency at greater elevations would be found in a rapidly 

diminishing proportion to the height. The guage of the Royal 

Society is stated to be 75 feet 6 inches above the surrounding 

ground. But so much of this surrounding ground is covered 

with buildings, that we may consider the difference between the 

two elevations as nearly done away in regard to practical effect, 

and I shall therefore neglect it. 



ANNUAL BAIN POB TWENTY-THBEB YEARS. 

The following then is a statement of the annual Rain by the 
guage of the Royal Society for ten years pteviowa to tk^ o^w 
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account. In a second column I apply to these amounts the pro* 
portion of difference above assumed, to bring out an estimated 
result at the surface of the earth. 





Rain at 


The 


same at the ground 


Year 


75 feet by observation. 


by estimate. 


1797 


22-697 in. 




29-996 in. 


1798 


19-411 




25-650 


1799 


19-662 




25-982 


1800 


18-925 




25-008 


1801 


19-197 




25-367 


1802 


13-946 




18-428 


1803 


17-922 




23-682 


1804 


20-973 




27-714 


1805 


20-396 




26-951 


1806 


20-427 
reraees 19-355 in. 




26-992 


A^ 


25-577 in. 



I find the average of seventeen years Rain (with some inter- 
ruption in the series of years,) from 177^ to 1796> *<> he, by the 
same authority, 19*762 inches : none of the products composing it 
appearing to have been collected at the ground. 

The Monthly results of my own Register for the ten years 
from 1807 to 1816, are detailed in the General Table D. Many 
of these, in the fore part of the series, are marked as having been 
obtained at forty-three feet elevation : to the annual totals of these 
results the same mode of correction has been applied, so far as it 
was required, and they come out as follows: the Mean Tempera- 
ture of each year is annexed. 



Year 


Rain at the 






ground. 


Mean Temp 


1807 . .. 


1801 in. 


48-367° 


1808 


23-52 


48-633 


1809 


24-18 


49-546 


1810 


27-51 


49-507 


1811 


24-64 


51190 


1812 


27-24 


47-743 


1813 


23-56 


49-762 
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Rain at the 




^ Year 
1814 


ground. 
26-07 


Mean Temp 
46-967 


1815 


• • • « I *«l/ • • • • 


49-630 


[ 1816 


• • • oa'oI • • • • 


46-572 
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Average 24-83 in. 

Lastly, the results obtained at or near the surface, for the years 
since elapsed, run thus : 

1817 .... 24-80 .... 47-834 

1818 25-95 50-028 

1819 24-30 50-116 



Average 24-87 
The General average of all the results thus obtained for the 
ground, comprehending a period of twenty-three years, is 25*179 
inches : I shall apply presently to the several years a definitive 
correction, through the medium of the Monthly results, which 
brings out an average still nearer to my own above stated. 

WET AND DRY YEARS. 

The greatest depth of Rain in twenty-three years fell in 1816. 
Next to this, for wetness, appears the year 1797* 

The driest year in this period was 1807, and next to it 1802. 

About one year in five may be said to be subject to the dry ex- 
treme, and one in ten to the wet. 

After an extreme wet year, in 1797> we meet with four years in 
succession with an amount of Rain very near the average of the 
dimate, and then an extreme dry year : and since the extreme 
wet year of 1816, we have again had three years in succession 
near the average. 

CONNEXION OW THE ANNUAL RAIN WITH THE MEAN 

TEMPERATURE. 

In the series of years from 1810 to 1816, the reader will find 
OR comparing the Rain with the Mean temperature, that the warm 
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years were uniformly dry, or below the average in Rain, and the 
cold ones uniformly wet, or above the average. This is a very na- 
tural coincidence; but do the effects depend on the alternate 
warmth and coldness of those years, or rather on the Mean tempe- 
rature considered absolutely ? In reference to this question, I 
may remark, that the Mean temperature of 1797 ^^ 49*398, and 
that of 1816, 49*433 (Royal Society), and their respectiye 
amounts of Rain at the ground as above stated 29*996 and 32*87 
inches. Again, as to dry years, 1802 had a Mean temperature of 
50*200° with 18*428 inches of rain, and 1807 a Mean temperature 
of 50*733°, with 18*01 inches of rain. There is therefore probably 
a close connexion between the Mean temperature of many years, 
and the Rain at the earth's surface which attends them. 



AVEBAOE PROPORTIONS OF RAIN IN EACH MONTH OF THE YEAB: 
DEFINITIVE CORRECTION OF THE AMOUNTS FOR THE HEIGHT. 

The product of Rain for the same month in different years, vft- 
ries, in each of the months, greatly. This is a fact to which com- 
mon observation is perfectly competent; and it is scarcely neces- 
sary to refer the reader to the General Table D for the proof in 
figures. Having constructed a similar Table from the Montbly 
results in the Philosophical Transactions, from 1797 to 1806, 1 
found the same variety in them also. The same month whicb 
in one year affords five inches of Rain, in another exhibits not a 
quarter of an inch ; or even (as appears in two instances) none at 
all, the few drops that fell having been inappreciable by measure. 
It became a question therefore, as before in the case of tempera- 
ture, what should be regarded as the mean quantity ; or the 
standard of comparison to which the product of a wet or a dry month 
should be referred. 

The following are the Averages of Rain for the respective months 
as obtained by actual observation : the first series on a period of 
ten years, from 1797 to 1806, by the guage of the Royal Society; 
the second on a similar period, from 1807 to 1816, from the re- 
sults in my own register. In a third column are inserted the 
average number of days on which any Rain fell, in each month 
of the latter period. 
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Average Rain for the Month by observa- 


Number of days 


tion at different levels. 


on which it rained. 




1797—1806 


1807—1816 




1. Jan. 


1-341 


1-633 


14,4 


2. Feb. 


0-911 


1-486 


15,8 


3. Mar. 


0-755 


1-422 


12,7 


4. April 


1-282 


1-550 


14,0 


5. May 


1-340 


1-921 


15,8 


6. June 


1-708 


1-928 


11,8 


7. July 


2-555 


2-578 


16,1 


8. Aug. 


1-925 


2-102 


16,3 


9. Sept. 


1-833 


1-522 


12,3 


10, Oct 


1-671 


2-740 


16,2 


11. Nov, 


2-400 


2-407 


15,0 


12. Dec. 

Totals 


1-631 


2-093 


17,7 


19-352 


23-382 in. 


178,1 



I have not introduced here any correction for the difference of 
level, because it will be more intereiBting first to compare the 
quantities as found. 

In general, the average at the lower level exceeds ; but in two 
cases the higher equals, and in one it exceeds the lower : which, 
considering they are for different periods of years, was to be 
expected. 

In the months of September and November this is clearly due 
to excessive rains in those months, in four out of the ten years of 
the first series. 

In October, the lower level is disproportionately in excess, firom 
the same cause operating in the latter series. 

Setting aside these cases, let us advert to the Seventh month. 
Here the rains are alike in both averages: and on examination, 
the respective Tables of results furnish no adequate reason for 
this. In 1806 there fell indeed in this month 4*889 inches at the 
higher level ; but in 1800 the month was absolutely dry : the two 
tidcen together make an average near the one in the Table; and 
in other respects the results in each series present a very similar 
range of quantities. 

If we recede again from this to the contiguous month, in either 
direction, we find in one of these a deficiency of an eighth, in the 
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other of a ninth, in the higher level: which deficiency, in the 
months of Winter and Spring, becomes more considerable ; the 
proportion in one instance amounting almost to the half of the 
sum of the lower product^ 

The probability is therefore very strong, on the evidence af- 
forded by these averages taken in conjunction with my experiments 
in 1811, that the deficiency in the Rain collected at the higher level, 
from whatever cause or causes proceeding, is very small in the 
midst of Summer, and increases as we recede, in either direction, 
towards Winter. In the former season, the showers fall mostly 
from elevated clouds, and the lower atmosphere is generally clear 
of that misty precipitation which, in the winter months, must con- 
tribute something considerable towards the product at the ground. 
Add to this, that the effect of strong winds, in whatever way it 
robs the higher guage, must be by far more considerable in the 
latter season. 

On these considerations I have ventured to construct a Table of 
Monthly amounts of Rain, corrected for the surface of the 
ground ; in which the rate of allowance is made to increase from 
0'05 on the inch in the Seventh month, to 0*50 in the First, and 
decrease again through the remaining months in like proportion ; 
the rate of gradation being 010 in Spring and Autumn, and 005 
in Summer and Winter. These form the General Table H, at 
the end of the volume. I am aware that many of the cases, taken 
singly, cannot be accurate as they stand : there being seasons in 
which our Summer rains resemble the storms of Winter, and others 
in which the latter season has summer-like showers : but the 
whole twenty years, from 1797 to 1816, thus modified, afford an 
average of 24-808 inches per annum ; which, it will be seen, dif- 
fers by but a very small fraction from the averages found at the 
tiurface, or corrected on the evidence of experiment. 

The annual results arising out of this mode of correction diflfer 

^mcwhat in amount from those obtained by estimating the defi- 

,Ni "n the whole year. The reader may give the preference 

ases) to the latter or corrected results, without its ma- 

fecting the consequences I have drawn from the esti- 
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It might have been expected that I should have here carried on 
the parallel between the results of the Royal Society and those of 
my own guage, through the remaining years published in the 
Transactions, and thus have settled the difference on the basis of 
actual observation in each case : but it is with regret that I ac- 
knowledge myself defeated in this object by an apparent falling 
off, of late years, in the conduct of that Register. 

The years 1807, 1B08, and 1809, present indeed an average of 
Rain which agrees sufficiently with the former averages, and is pro- 
portionate to the estimated residts at the ground : but in 1810 we 
have no account of the Rain at all ; and in 1811, for the latter half 
of the year only. From 1812 to 1818, the annual average sinks 
at once to about fifteen inches, the former averages deduced firom 
long periods of years, having been about nineteen inches and a 
half ! We have, however, a statement of the annual Rain in 1812, 
1813, and 1814, ^ by another Rain-guage, placed a few feet dis- 
tant from the former, and eleven feet six inches lower,^ the ave- 
rage of which is 20*349 inches ; but the monthly results of this 
guage have been neglected in the body of the Register, except in 
some instances where they appear to have crept in by inadver- 
tence, or to be stated on the opposite page by way of contrast to 
the higher ones ; though without notice of this circumstance to the 
reader. The only reason which I can assign to myself for this 
extraordinary deficiency in the higher guage is, that the Rain being 
now measured (as it seems) only at long intervals, about a fourth 
part of that which is actually collected in the year escapes by eva- 
poration. 

If this learned and highly respectable body feels the subject of 
the weather no longer worthy its notice, would it not be better at 
once to dismiss the Register from its Transactions ? But if, as in 
some sort the representative of our country in matters of science, 
it should be disposed to entertain an honourable emulation on 
this point with the Royal Observatory at Paris,* it will be neces- 

• The " Meteorological Observations made at the Royal Observatory of 
Paris*' are quite a model in point of care and exactness. They are published 
monthly in the " Journal de Physique ;" and the results at least ought to be 
given, in our own language and measures, in the periodical Journals of this 
country. 
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sary that much greater attention be paid than for several years 
past, both to the providing the requisite instruments and the doe 
attendance upon them. For it is not in the article of rain alonOf 
that defect or inaccuracy has introduced itself, to the degree 
almost of suspending confidence: an imputation which after being 
thus obliged to support (it having been already publicly ad- 
vanced^) I should be equally ready to contribute in any degree 
to do away. [So far my First Edition : the subject will be re- 
sumed, as to the present state of this Register, further on.] 

To return to the subject of the proportion of Rain which fSdlsin 
the difierent seasons — the following Table exhibits the Monthfy 
averages for the level of the ground for two periods of ten yetn 
each ; the first set, corrected from observations at seventy-^ve 
feet elevation, the second in part corrected from observations at 
forty-three feet, but chiefly as obtained at the ground. The third 
column exhibits the two averages incorporated. 

MONTHLY AVEBAGES OF RAIN, COBBSCTED FOB THE ELEVATION. 



Month. 


1797—1806 


1807—1816 


1797—1816 


1. Jan. 


2011 


1-907 


1-959 in. 


2. Feb. 


1-320 


1-643 


1-482 


3. Mar. 


1057 


1-542 


1-299 


4. Apr. 


1-666 


1-719 


1-692 


5. May 


1-608 


2-036 


1-822 


6. June 


1-876 


1-964 


1-920 


7. July 


2-683 


2-592 


2-637 


8. Aug. 


2-117 


2-134 


2-125 


9. Sept. 


2-199 


1-644 


1-921 


10. Oct. 


2- 173 


2-872 


2-522 


11. Nov. 


3-360 


2-637 


2-998 


12. Dec. 

Totals. . 


2-365 


2-489 


2-427 


24-435 


25-179 


24-804 



The wettest month, in a long run of years, appears by this 
method to be the Eleventh, or November ; but on the evidence 
of the latter period, which has the most of actual observation for its 
support, the Tenth may dispute the precedency in this respect. 

+ By Dalton, Mandtester Memoirty vol. 3, second series^ p. 490. 
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Yet in penuing the amounts in ^e third column, we see the nun 
fidling off io nearly equal proportions in each direction &a two 
months from the Eleventh ; which, as there was not the smaUest 
adjustment to produce this efiect, may se^n to prove the mode of 
correction employed neatly accurate. 

• The next amount of run is the Seventh, or July. From this 
month we have a diminishing series of amounts to the Third, or 
Uarch, which is the driest; having only half as much rain as the 
Seventh, and a little more than two-fifths of the quantity of the 
Eleventh month. In the first series of years, the Third month 
is compaiatively dry, and the Ninth wet : in the second series 
the Third is wet, and the Ninth dry, compared with the general 
average : the reader will find many examples of the same contrast 
in the particular years on which the averages are founded. 

From the Third month, proceeding forward, we see the rain 
grow larger in amount to the Seventh, then less to the Ninth, 
and lai^r to the Eleventh agiun. 

The following dii^am exhibits the gradation of Run through 
the year, on a scale of half the depth. 



Fig. 20. 

W— N, S-W, N— E, N— E, 3-W, W— N, W— N, W— N, S-W, S-W, S-W, S-W. 



PBOPOBTIONS OF 1 



r IN THB DIFFXBENT SEASONS. 



In an Essay read in 1818, by my friend John Dalton, before the 
Literary and Philosophical Society of Manchester, the author 
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concludes from difierent averages, ** that the ftnrt six BMXrtiu of 
the year must be considered as dry months, and the last six ai 
wet months ; that April is the driest month in the year, and die 
sixth after, or October, the wettest" 

My own averages perfectly coincide with his first propositioii, 
if only the slight difierence be n^lected by which September fiJb 
below the mean. 

If in the results here advanced the driest average fidls a moiidi 
earlier, and the wettest a month later than in his statement, it 
may perhaps be attributed to the diffisrence, in exposure «nd lati- 
tude, of the two stations, Mmchestar and London. The latter 
may be thought to lose the hibernal rains earlier from its matt 
forward spring, and to receive them more slowly in conseqoenoe 
of a more prolonged summer. 

With regard to the proportions of Rain in the former and lat- 
ter half of the year, they stand thus, by the average in the tUrd 
column: 

For the first six months (Jan. — June.) 10*174 in. 

For the latter six months (July — ^Dec.) 14*630 

The two portions of the year thus divided [about the Solstices,] 
are nearly equal in their total heat: the sum of the mean tempe- 
ratures for the first six months being 280,32, 280,32, and that of 
the last six 316,47. 

But if we divide the circle in another place, [to wit, about 
the Equinoxes,] we shall have a very different result: 

From the Fourth to the Ninth Month inclusive 
(April — Sept.) the average rain amounts to 12*117 in. 

And from the Tenth to the Third inclusive (Oct. 
—March) to 12*687. 

Now the sum of the mean temperatures of the first six months 

in this series (or the summer half year) is 345*94 ; 

and that of the remaining six months (or the winter 

half-year) 249*85. 

Thus in dividing the year in one way, we have very unequal 
mounts of Rain for the two moieties, with nearly equal amounts 

heat; and in another way, very unequal temperatures, with 

dy equal amounts of Rain. If instead of taking the relets of 
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whole months, the division had been made at the days of extreme 
and mean temperature, the contrast would probably have been 
still more perfect, at least as to equal temperatures with unequal 
Rain: but the more direct method suffices for the object. 

The solution of the whole case seems to be as follows: — In the 
former half of the year (that is, from some time in the First 
month,) the mean diurnal heat is advancing; or if it be kept 
down by a succession of Northerly winds, these arrive in a state 
to promote evaporation, and dry up, rather than deposit mois- 
ture: in the latter half (that is, from some time in the Seventh 
month) the heat is declining ; or if it be sustained towards the 
close of the year, by Southerly winds, these coming into a colder 
latitude deposit their water in consequence. Thus there is pre- 
valent, during the former half of the year, a cause which power- 
fully counteracts the production of Rain; and during the latter 
balf, a cause which more than any other promotes it : the quanti- 
ties of effect are therefore very unequal. 

But in dividing the year at the points of mean temperature, we 
set these causes in opposition to each other, in either moiety. The 
efiect on the rain of the depression of the mean temperature in the 
last three months of the year, is counteracted by an elevation in the 
first three months; and the elevation continued through the three 
months of Spring, balances in effect the depression which ensues 
in the course of the three months after Midsummer. The quan- 
tities of effect in the two moieties are therefore equal. 

Consistently with this statement are the proportions of Rain 
for the four quarters of the year, taking (as before in the case of 
Evaporation) the Twelfth, the First, and Second as Winter j and 
the remaining months in classes of three, for the other seasons : 

Rain. Mean Temp. 

Winter 5-868 in 37-20° 

Spring 4-813 .... 48-06 

Summer 6-682 .... 6080 

Autumn 7-441 .... 49-13 

The Rain, it appears, is not, any more than the evaporation, 
proportionate to the Mean temperature of the season. Yet if 
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we add together the mean Rain and mean Evaporation for each 
geason, the 8t$m of the two will be found in pretty near propor- 
tion to its Mean temperature: the sums are, 

For Winter 9-466 

For Spring 13-669 

For Summer 18-262 

For Autumn 13-886 

PROPORTIONS OF RAIN BY DAT AND NIGHT, &C. 

In the early part of my observations I frequently measured off 
the Rain which fell by day, and separated the result firom that rf 
the following night. As this was done only through the yean 
1807 and 1808, which are both below the average in Rain, and 
with the higher guage only, I do not attach much importance to 
the results. 

Of 46 inches of rain, which fell in the space of 31 Lunar 
revolutions, I divided 21*94, and found 8*67 ^^ ^a^® fallen with 
the Sun above the horizon, and 13*27 during his absence. Ac- 
cording to this experiment, the Rain by day makes only two 
thirds of the quantity that falls by night. 

The greatest rain in twenty-four hours that has fallen under my 
obaorvation, (or rather that of my assistant, for I was shut up in 
the packet going to Helvoetsluys,) was on the day and night of 
ibe B6th of Sixth Month, 1816. On this occasion, the night in 
particular was very wet and stormy : the guage at our Laboratory, 
Sitatford, near London, collected 2*05 inches, between 9 a. m. the 
jt^h« and the same hour the following morning. I have already 
^^uhhI the character of that season, which was at once the coldest 
^ the wettest in twenty years. See Table CXX. &c. of the 

':jt wvcrting to the column, p. 103, entitled " Number of days 
^^ ^v ined"*^ in each month, the reader will perhaps be 

fact, that in our climate, on an average of years, 
' very other day, more or less. He will perceive, 

lumber of days (of twenty-four hours) on which 
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there falls any rain, is less in the longest days than in the shortest, 
in the proportion of two to three. 

The propensity to frequent dripping, even in this dry corner of 
our Island, I consider to be connected with our moderate and va- 
liable temperature. In climates the mean temperature of which, 
from the circumstance of Latitude alone, departs further in either 
direction from the mean temperature of the Earth, it is probable 
the number of dry days will be found greater, in proportion as the 
climate is hotter or colder than our own. It will be an interesting 
enquiry for those who are sufficiently zealous in these pursuits, 
and who possess the requisite leisure, to follow out the comparison 
through the many registers of the weather already published. 
The circumstance of elevation above the sea, which when not ex- 
cessive, greatly tends to promote Rain, will require the exclusion 
of some registers from this comparison ; unless indeed the mean 
Rain for a certwi rai^ of latitude be deduced from the whole of 
the rasters kept at different elevations within its limits. 

POPULAB ADAGE OF * FORTY DAYS RAIN AFTER ST. 8WITHIN,' 

HOW FAR FODNDED IN FACT. 

The opinion of the people on subjects connected with Natural 
History, is commonly founded, in some degree, on &ct or experi- 
ence : though in this case, vague and inconsistent conclusions are 
too frequently drawn from real premises. I have already stated, 
under Tab. LXXXIII. that the notion commonly entertained on 
this subject, if put strictly to the test of experience, at any one 
station in this part of the Island, will be found fallacious. To do 
justice to popular observation, I may now state, that in a majority 
of our summers, a showery period, which with some latitude as to 
time and local circumstances may be admitted to constitute daily 
Rain for forty days, does come on about the time indicated by this 
tradition : not that any long space before is often so dry as to 
mark distinctly its commencement. 

The tradition, it seems, took origin from the following circum- 
stance. Swithin or Swithum, Bishop of Winchester^ who died 
in 868, ^ desired that he might be buried in the open church- 
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yard, and not in the chancel of the minster, as was usual with 
other bishops, and his request was complied with : but the monks 
on his being canonized, considering it disgraceftd for the saint to 
lie in a public cemetery, resolved to remove his body into die 
choir ; which was to have been done with solemn procession, on 
the 15th of July ; it rained however so violently for forty days 
together at this season, that the design was abandoned.'* Nov, 
without entering into the case of the bishop, (who was probably a 
man of sense, and wished to set the example of a more wholesome, 
as well as a more humble mode of resigning the perishable clay to 
the destructive elements,) I may observe that the fact of the hin- 
drance of the ceremony by the cause related is sufficiently authenti- 
cated by tradition : and the tradition is so far valuable, as it proves 
that the summers in this Southern part of our island, were subject a 
thousand years ago to continued heavy rains in the same part 
of the season as at present. Let us see how, in point of fact, the 
matter now stands. 

In I8O79 it rained with us on the day in question, and a dry 
time followed. In 1808, it again rained on this day, though but 
a few drops : there was much lightning in the West at night, yet 
it was nearly dry to the close of the Lunar period (at the New 
Moon) on the 22d of this month, the whole period having yielded 
only a quarter of an inch of rain : but the next moon was very wet, 
and there fell 5*10 inches of rain. 

In 1818 and 1819, it was dry on the 16th, and a very dry time in 
each case followed. The remainder of the summers occurring be- 
twixt I8O7 and I8I9, appear to come under the general proposi- 
tion already advanced: but it must be observed, that in 1816, the 
wettest iyear of the series, the Solstitial abundance of rain belongs 
to the Lunar period ending (with the Moon's approach to the 
Third quarter) on the 16th of the Seventh month ; in which pe- 
riod there fell 513 inches, while the ensuing period, which falls 
wholly within the forty days, though it had rain on twenty-five 
out of thirty days, gave only 2'41 inches. 

• Time's Telescope, or Guide to the Almanac. 1814. 
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SOLSTITIAL AND EQUINOCTIAL RAINS. 

Our year then in respect of quantities of rain, exhibits a dry 
and a wet moiety. The latter again divides itself into two periods 
distinctly marked, as the reader will perceive by viewing the two 
devations of the curve in Fig. 20, p. 107* The first period is 
that which connects itself with the popular opinion we have been 
discussing. It may be said on the whole, to i^et in with the de- 
cline of the diurnal Mean temperature, the maximum of which, 
we may recoUect, has been shown to follow the Summer solstice 
at such an interval, as t^ fall between the 12th and 25th of the 
month called July, Now the 15th of that month (or Bwithin'^s 
day) in the old style, corresponds to the 26th in the new : so that 
common observation has long since settled the limits of the effect, 
without being sensible of its real cause. The operation of this 
cause being continued usually through great part of the Eighth 
month, the rain of this month [on the first average,] exceeds the 
mean, by about as much as that of the Ninth falls below it. 

The latter wet period corresponds to the second great elevation 
in the curve. It begins by a large addition to the amount of rain 
in the Tenth month; its middle and wettest part falls in the 
Eleventh ; and it goes off by a similar gradation of amount in the 
Twelfth. As the former period apparently takes its origin from 
the Summer solstice,* (though, like the highest temperature, not 

* The gre&t rains in Abyssinia and the neighbouring countries, on whieh de- 
pend the annual overflowings of the Nile, have a period coincident with that of 
our own Estival rains. The dry season, according to firuce, gives place to light 
nins about the Vernal Equinox, but there falls no considerable quantity in any 
place until the Sun arrives at the zenith of that place : from which time, until 
in Tetuming southward he becomes again vertical to them, all these parts are sub- 
ject to heavy rains 9 which cease as to the whole country a little before the Au- 
Uunnal Equinox* The following are the monthly' proportions of the rainy months 
on a medium of two years, according to a journal kept by Bruce's assistant Ba- 
^ni^ at Gondar in 1770, and at Koscam in 1771* 

May 2-609 in. Aug, 12-794 in. 

June 5-347 Sept. 6-030 

July 12 224 

And it is remarkable that in these parts of the world they have a second rainy 
P^od, of much less extent, and as it seems, less certain tlian the former; whieh 

VOL. I. O 
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developed till after a certain interval,) 80 this occupies mucb of 
the interval between the Autumnal Equinox and the Winter 
solstice, its termination being apparently fixed by the latter. I 
propose therefore to distinguish the two by the terms. Summer cf 
Estival^ and Autumnal Rains ; meaning thereby not the entiR 
quantities of rain falling in the midst of two seasons otherwke 
dry, which would be inapplicable to our climate, but amply die 
excess of rain, which on a mean of years the two periods affi>rd us. 

falls about the close of October and beginning of November. Thus in Summer 
vfe partake in a less degree, and with some uncertainty, in the operation of tin 
causes which produce the Tropical rains; and in Autumn the Tropical i^^gfaai 
are affected, in a lower degree, by the causes of our more complete precipltatioik 

I attach little to the show of minute accuflacy with which tliis Jounul of 
Bruce*s is got up ; there being, afler all, some inconsistencies apparent, owing 
perhaps to the press : but I think there is internal evidence of its being a ml 
Register, which may be depended on for general results. His account of tbe 
manner of tbe falling of those Abyssinian Thunder-showers, in a country so efe- 
vated that the Barometer stood at 22 inches is, though very unphilosopliical, n 
interesting record : since the phenomena which he there attempts to descrik^ 
may often be witnessed day after day in our own climate, though so near the 
level of the sea, at the same season . *' Every morning in Abyssinia is dear, lad 
the sun shines. About nine, a small cloud not above four feet broad, ap- 
pears in the East, whirling violently round as if upon an axis; but arrived near 
the zenith, it first abates its motion, then loses its form, and extends itself 
greatly, and seems to call up vapours from all opposite quarters. These clouds 
having attained nearly the same height, rush against each other with great vio> 
lence; the air impelled before the heaviest mass or swiftest mover, mdces an im- 
pression of its own form in tbe clouds opposite, and tbe moment it has taken pos- 
session of the space made to receive it, the most violent thunder possible to be 
conceived follows, with rain. After some boui-s, the sky clears with a wind at 
North ; and it is always disagreeably cold when the Thermometer is below G3°. 
When the sun is in the Southern tropic, 3G degrees distant from the zenith of 
Gondar, it is seldom lower than 72°, but it falls to 69°, when the sun is imme- 
diately vertical." Bruce's Tavels, Book vi. Chap. 15 and 19. 

The whirling cloud which makes such a figure here as the precursor of tbe 
Btorm, I believe to be the first appearance of the Cumuli^ which it is afterwards 
made to call up around it, and which he may have observed at times comiig on 
fVom the windward with a rapid introversion of the apex upon the body of the 
cloud, as sometimes happens here before heavy rain. The rest is merely a con- 
fused description of tbe gathering of a thunder-storm ; in which, instead of tbe 
air carrying the clouds [now become Cumulostrati^l the latter are made, like pro- 
moted solids, to propel the air before them, and thus remove the neighbouring 
^.iroJsin order to take their places ! 

r» *•- rt notice respecting the temperature proves that a warm vaporous 
bably from the neighbouring Arabian gulf, is decomposed by the 
Mer Northerly one ; and the whole of the circumstances represent, 
lie, the weather of a wet thundery summer in this climate. 
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The Equinoxes themselves are in our climate comparatively 
dry J the Vernal especially ; and they are attended with the re- 
markable circumstance of an occasional anticipation by the Vernal^ 
of a share of the rain which might be expected to accompany the 
AutumntJtL Equinox. Were it not for this curious connexion, the 
Ninth month would not be dry^ but would have its rain above 
the mean of the year : [on the average of thirty-four years it is 
wet.] The reader will find this translation to have happened in 
the years 1801, 1804, 1810, 1812, 1814, and 1816 ; by com- 
paring in the general Tables, the amounts of rain for the Third 
and Ninth months respectively. 

CONNEXION OF THE RAIN WITH THE WINDS. 

I have placed at the head of the diagram, p. 107? the prevail- 
ing wind for eteh month, or rather the cldss which exhibits the 
highest number for the month, in the average of ten years given 
in the Table, p. 77* ^^ appears at once that a wind between 
North and East is connected with our driest season, about the 
Vernal Equinox ; and a wind between South and West with the 
wet season following the Autumnal. 

There is a regularity in the succession of the winds in the first 
six months, of which till I came to this part of the work I had 
.not sospected the existence. The classes run thus, W — N, 
S_W, N— E, N— E, S— W, W— N. After this, the class 
W— N prevails during the Summer, and the class S — W through 
the latter four months of the year. 

The connexion of a different class of winds with the Autumnal 
fiom that which prevails during the Estival rains, may be ad- 
mitted as a proof, that the two periods which have been described, 
are really distinct effects, produced by different arrangements of 
the causes of rain in the atmosphere. 

On summing up the horizontal columns of observations on the 
wind in Table D, which comprehend a space of ten years, I 
found the following to be the annual amounts of the several 
classes; which are here put in comparison with the corrected 
amounts of Rain for those years. 
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Year 


N— E 


E S 


S— W 


W— N 


Var. 


Rain. 


1807 


61 


34 


113 


114 


43 


20-14 in. 


1808 


82 


38 


108 


103 


35 


23-24 


1809 


68 


50 


123 


91 


33 


25-28 


1810 


81 


72 


78 


83 


41 


?S-07 


1811 


58 


59 


119 


93 


36 


24-64 


1812 


82 


66 


93 


91 


34 


27-24 


1813 


76 


53 


92 


124 


20 


23-56 


1814 


96 


65 


91 


96 


17 


26-07 


1815 


68 


36 


121 


107 


33 


21-20 


1816 


64 


66 


106 


102 


28 


32-37 


Averages 


74 


54 


105 


100 


32 


25-18 in. 



This Table affords some very striking results, as to the manner 
in which the several annual quantities are related to those of 
the Rain. 

In the driest year of the whole, which is I8O7, the class N— E 
has nearly double the number of the E — S ; in IB15, the next 
fMT dryness, the same ; and in 1808, which stands third, rather 
wore than double. 

In 1816, the wettest year, on the contrary, the class E — S 
(MTfre/^ the N — E: in 1814, it has two-thirds of the amount of 
the latter; in 1812, three-fourths; and in 1810, the remaining j 
^tt't year, the amount comes within a ninth of the N — E ; both 
dulses being large, and the Westerly winds falling off in a re- 
lH^kable manner to make room for them. 

The year 1811, which presents about an average of rain, has 
llie features, in respect of winds, of a wet year. On examination, 
I tind that 36 out of the 59 observations here forming the E — ^S 
dll$8 are put down as an East wind : and in 1809 and 1813, the 
ivo remaining years, both a little below average, the majority of 
^ observations in the second class are of the same kind. 

These proportions, then, confirm the relation, already exhibited 
.^ ihe diagram, of a NE wind to the dry weather; and they 
^j^lish another relation between a SE wind and the rain of 
climate. 

*egard to Westerly winds, the class W — N, we may 
Is off gradually during the three years following 1807) 
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ihile the annual rain increases from year to year : and in four of 
the remaining years, its number is above the average in the dry 
years, and below it in the wet ones. There is therefore a mani- 
fest general relation of this class to our fair weather. 

The winds between the South and West have no decided con- 
Mxion with either a wet or a dry year. 

' This proposition may seem at variance with the connexion ex- 
hibited in the diagram, and with the remarks upon it, which ap- 
pear at the beginning of this section : but the contradiction is ap- 
parent, not real, as will be seen in what follows. 

OBNEBAL UDEAS ON THE RAINS OF THESE LATITUDES. 

Tbere^are two ways in which we may conceive Rain to be pro- 
duced in a femperate latitude : First, by the cooling of the whole 
mass of thf^ atmosphere to a degree sufficient to decompose its va- 
pour. This happens when, either the air flowing constantly firom 
South to North, leaves the influence of the Sun behind it ; or the 
Sun, declining in Autumn and retiring to the Southward, leaves 
(fie air to cool where it remains. In eflect, both causes may be 
m action together; as is probably the case during some part 
of every autumn in these latitudes. 

Secondly, by the cooling of a portion only of the air — ^from the 
intrusion, or the overflow of a warm vaporous current, from a lower 
latitude into our own ; where it loses its heat, and has its vapour 
decomposed by our colder air. 

• In die first case, the Rain will be formed in every part of 
ike atmosphere, up to a certain height at least from the ground ; 
where the vapour difiused through a rarefied medium can afibrd 
only a kind of hazy precipitation, which gradually descends upon 
the lower air. In the second case, showers, and hail with thunder, 
if the contact be very sudden between the currents, are generated^ 
which fall firom a greater height, and are commonly much less 
cmtinuous than the other kind of rain. 

Both of these modes of production, again, may be in action 
together for a time. A Southerly current, charged with va- 
pour firom a warmer region, may be passing Northward, at the 
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same time that a Northerly current may be retanung towardi Avi 
South, in the immediate neighbourhood of the farmer ; and that 
two may raise each other, the colder running in laterally nnderlb. 
warmer current, and causing it to flow over laterally in its ton; 
while each pursues in the main its original course. In this cne 
the country, for a considerable space extending from about dw 
line of their junction far into the Southerly current, may be the 
seat of extensive and continued rain. — 



PARTICULAR CASES OV RAIN, &C. EXAMINED. 

Tab. 1 — 2, [Vol. ii.] In these two periods a mean quantity 
of rain was brought by strong SW winds. Once, when there M 
0*63 in. the nocturnal Temp, was depressed 12°, several hoar 
frosts ensued, and a positive electricity was manifested before the 
rain : all which indicates the interference by night of a Northerly 
wind. 

A Thunder-storm (Dec. 2) seems to be connected with the en- 
suing dry winter. 

Tab 6 — 7* After a dry time of long continuance, the Fifth 
Month gave between two and three inches in the first fifteen days, 
alv of which had variable winds. During these rains, which 
brought warm weather (although from NE and E,) there was an 
abundant development of electricity. On a sudden depression of 
Temp, at the close of the month, there fell 0*82 in: the wind 
getting to S and Var. : then after two days fair with N W, the 
return of variable winds brought an inch and a quarter of rain. 
After which, with Westerly winds, the whole period. Tab. 8, was 
dry and non-electric ; though upon the change from SW by W 
to N W, some thunder clouds made their appearance. 

Tab. 10. In this period we have a rain of 0*93 in. ; from the 
NW displacing the SE, attended with much lightning in the 
night : max. Temp, depressed from 81° to 72°. 

Tab. 11. A rain of 0*65 in. clearly due to a depression of 

rcmp. (by a Northerly current) of 10° on the day and night. 

Birards the close, immediately after the Autumnal Equinox, 
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|. wet week, apparently from a mere South wind; which raised the 
Xcmperature, while the Barometer fell. 

Tab. 12. In the latter part of this period, we have seven wet 
days with a considerable depression of both Barometer and Ther- 
BimieteT, indicating an extensive decomposition of the aqueous at- 
mosphere ; the brunt of which appears by the Note to have fallen 
i^n the country about Paris. The winds are here a perfect 
mixture, viz. S, Var., NW, N, SE, E, N, SW, W, N : cross- 
ing the compass in both directions. 

Tab. 13. Here we have 0*61 in. of Snow by the N W super- 
vening upon the SE: the latter wind is inserted upon the au- 
thority of the Philo. Trans, as my own observation is wanting. 
In the same period, 0'49 in. Snow and rain^ connected with three 
days Var. 

. Tab. 15. The first days of 1808 presented an example of the 
effects of the interference of a partial current. A course of dry 
SW winds, of eighteen days duration, is interrupted in the middle 
by one day South, probably in its origin SE ; the result is 0*65 
in. of irain. ' 

Tab. 18. After four days variable winds, 0*59 in- of water.from 
SnoWy attended with positive and negative electricity. This was. 
on the 20th of the Fourth Month, 1808. The 17th of the same 
month in 1807 was distinguished by a snow-storm, and the 19th 
by a succession of electrical Nimbi discharging dry hail: and the 
20th and 21st of the same in 1809, by plentiful snows, followed 
by bail and rain.. In the two latter cases the NE and SE winds 
appear to have been, in simultaneous action: in 1808 the winds 
are not specified. This analogy gives place to fair weather at the 
same season in 1810: but in the subsequent years, I find hail 
noted, for the most part, about the same time in the month. 
There i^ therefore probably a periodical current from the 
North at this season, in the higher atmosphere, the arrival 
of which is determined by the Sun's progress in North declina- 
tion. 

A case remarkably analogous, and which may prove important in 
i^ard to a fiiture theory of the Atmospherical variations, occunt 
while I am occupied with the present sheet [1st Ed.] of this work. On 
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the 19th instant (Second month, 1820,) after a considerahle de- 
pression of Temperature for the season (there haying been no 
snow for near a month,) it began to snow early in the afternoon, 
and there fell in the course of the ensuing night and day a conii« 
derable quantity, making 0'7B in the guage when melted. Now, 
from the 21st of the Twelfth Month (the shortest day) to the 
date of this snow, is sixty days ; and from the date of the heavy 
snow with which this winter began (prematurely as we thought) at 
noon, on the 22d of Tenth Month, to the shortest day, is abo 
sixty days. Should the winter terminate with this snow, which 
has been followed, aftier a thaw, by some night-frosts, it will have 
lasted, with the usual mild intervals included, an hundred and 
twenty days, beginning and ending at the same point of the San\i 
declination. In this respect then, our winter will have been co- 
incident, for once, with that of a much higher latitude : and as we 
have been intruding of late years, with our ships of discovery, 
into the polar circle, the North may be said to have returned the 
visit ! 

To proceed. — ^Tab. 22 exhibits a good specimen of the Solstitial 
rains. The period begins with a SE wind, and a max. Temp, of 
SB"". In five days, with 276 in. of rain, and thunder, it is low- 
ered to 67°, the Temp, of the nights keeping up: the winds these 
five days as follow, S, NW, NE, E, W. The EvaporatioD, 
which is about 010 in per diem^ certainly proves nothing in fa- 
vour of a saturated state of the lower air all this time. The 
NW, W, and SW prevailed on the few fair days in this 
period, which had in the whole 5*10 in. of rain. See also Tab. 
47. 59. 

In Tab. 25, we have several considerable amounts of rain 
brought by strong SW winds; while a little rain likewise 
attends the interruption of the course of NE, immediately suc- 
ceeding. 

Tab. 31. Here we have a remarkable succession of the daily 
winds during rain, and which proves introductory to fair wea- 
ther. First, Fourth month 14, var. with thunder and hail, then 
SW, W, NW, N, SE, NE, and, after a few days of changeable 
winds, the reverse order, NE, N, NW, W, SW, with a day 
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pariable at the commencement of the dry weather, which pre- 
vailed for the most part during the month after. 

Tab. 42. In this period, at the beginning of Spring, we have 
a strikiiig contrast between the effects of the Southerly and 
Northetly winds: a course of the former, with daily rain, giving 
place in the middle of the period, to a course of the latter, with 
dry weather and frequent hoar frosts. 

Trf). 61. (Eleventh month 19, to Twelfth month 18, 1810.) 
We have here the enormous amount of 5-54 inches of rain in the 
0pace of thirty days, with appropriate winds, and an Electridfy 
which might have become the heats of summer. Whether from 
this cause, or from the template warmth and moisture by night, or 
both united, the Ignis fatuuSf a phenomenon scarce known in this 
part of the island, appeared in the marshes near our Laboratory, 
en several nights during a very wet week ; and gave place only to 
• the overflowing of the river, which laid the ground under water. 
I did not get to 4see this rare visitant, and am consequently un- 
able to speculate, from actual observation, upon its nature; but 
some circumstances which were told me by an eye-witness, re- 
specting the brightness and swift gliding motion of the lights, in- 
duced me to think them electrical ; and I am disposed to class 
them in the present instance with the smaller kind of shooting 
stars, though making their ^pearance is so very different a re- 
gion of the atmosphere. It is possible that the evolution of 
phosphuretted hydrogen gas may sometimes produce luminous 
phenomena in these situations ; but on this supposition they 
oagbt to appear more frequently. Lastly, to conclude these con- 
jectures^ there are extant descriptions of Ignes fatui, which are 
scarcely to be explained on any other hjrpothesis, than that some 
bsect, with which we are perhaps acquainted in its ordinary ap- 
pearance by day, becomes luminous when collected into dense 
swarms, and flying thus by night. 

Tab. 61. A contrast in the opposite season (if we include also a 
few days of Tab. 60) to the arrangement of winds and rain in 
Tab. 42. Here we have a course of dry Northerly and Easterly 
winds, followed by a series of Westerly gales with daily rain; the 
introduction of the latter being marked by three days of SE and 
S; and one vm'lable. 
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The crossing of the currents, and the effects of thek mutual 
contact in electrical precipitation, appear in some extracts from 
the Papers annexed to this period. See the Notes respecting the 
winds at Plymouth and Harwich: and compare with these the 
winds at Plymouth and Hull, under Tab. &J. Both cases bdng 
evidently connected wiih the Equinoctial season, and introductory 
to rains about equal in amount and duration. 

Tables 65, 66, and 7^9 exhibit a great number of instances of 
th9 connexion of the S and SE crossed by the NW, as also of 
the variable winds, with heavy rain, both in the early and lattar 
part of the year. The usual electrical phenomena ensue^ upon 
the copious decomposition of the vapour, in each season. 

Tab. 69. In this period the gradual Mouthing of the wind be- 
fore rain is thus twice exhibited in its daily changes, 1. NE, E, 
SE, SW; then under different winds during a week, 0.60 in. rain* 
2. N, NE, E, SW ; during this, again, 0.61 in. rain, and imme* 
diately with Var. for one day 0*60 in. rain. Then N W » dayi 
fair: then, E, SE, SW; S, SE, SW ; S, SW ; with 0.65 in, 
rain in ten days ; after which followed two weeks of dry weather 
with a high barometer. 

Tab. 81 has a curious mixture of winds, with continued rams, 
in the Spring season; and, as usual, thunder: but it would be 
tedious to point out to the reader the many cases which he may 
find (if disposed to prosecute the enquiry) in these Tables. 



PROBABLE SOURCES OF THE VAPOUR BROUGHT BY DIFFERENT 

WINDS. 

The introduction of a surplus of vapour from the S or SE, and 
its decomposition by the prevalent NW, and in some cases the 
W and SW winds, will now be evident : as likewise the reason 
why the SE wind is so intimately connected with Electrical indi- 
cations, with hail and thunder. 

Vapour brought to us by such a wind must have been gene- 
rated in countries lying to the South and East of our island. It 
is therefore probably in the extensive vallies watered by the 
Mouse, the Moselle, and the Rhine, if not from the more distant 



OF THB BAIN. 123 

Elbe, with the Oder and Weser, that the water zises, in die midst 
of sunshine, which is soon afterwards to form our clouds, and pour 
down in our Thunder-showers. And this island, in all probabi- 
lity, does the same office for Ireland: nay, the Eastern for the 
Western counties of South Britain. My attention was lately 
called to this subject by a striking fact, which occurred in pre- 
paring for press the 131st Table of this volume. After nearly 
nine days^ wet weather, attended as usual with mixed winds, in 
our district, upon the wind changing &om SE to NE, it became 
fair with us ; and on the same day (the 26th of Fifth Mo. 181 70 
a rain of three days and nights commenced in the country East of 
the Upper Rhine about Stuttgard^ so heavy as to produce a se- 
rious inundation. In the mean time we had no rain, though the 
Barometer was still very low, and the change of the wind above 
mentioned had been attended with thunder. The rain ceased in 
those parts upon the evening of the 28th, and on the next two 
days it rained again with us. To suppose a connexion of the 
phenomena at this distance on electrical principles may be too 
much : but I think one may be made out through the medium of 
the winds in this manner. The evaporation of a tract of country 
lying to the east of both stations, might in the first instance be 
conveyed to the Thames, and then, by a change in the direction 
of the prevailing wind, to the sources of the Rhine; and decom- 
posed into rain with us by the effect of a colder latitude, and 
with them by that of the elevation of the country : aided probably 
in both cases by opposing currents. 

Thus, drought and sunshine in one part of Europe may be zs 
necessary to the production of a wet season in another, as it is 
found to be on the great scale of the continents of Africa and 
South America ; where the plains, during one half of the year, 
are burnt up, to feed the springs of the mountains; which in their 
turn contribute to inundate the fertile vallies, and prepare them 
for a luxuriant vegetation. And we may now be more able to un- 
derstand the unequal distribution of the wet summer of 1816 ; 
when, as I have already stated under Tab. 122, the middle of 
Europe was subjected to excessive rains, at the same time that 
the North, or the parts East of the Baltic, about Dantsig and 
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Riga, were Buffering from drought ; and in aU probabiKty fumiA- 
ing the water. 

In the Spring and Summer, both the direction of the winds, 
and the relative state of Temperature, seem to forbid our recm- 
ing much rain from the Atlantic. But in winter, when the sor- 
face of the ocean is giving out heat to the air, it may be supposed 
also to give out vapour, in greater quantities than the Tempera- 
ture of the air is prepared to sustain. Hence the Atlantic, during 
the winter months, or rather in the interval between the Autum- 
nal equinox and the Winter solstice, is probably the great source of 
our rains. The impetuous gales which, at this season, move 
over its surface, and impinge on our Western shores, may possibly 
bring us much vapour from the superior atmosphere of the Tropic 
in which they originate. The powerful manifestations of £lec- 
tridty which at times attend them, seem to favour this opinion. 
But should they have deposited much water on the passage, we 
may still find, in the relative winter temperatures of the air on our 
coasts, and on the ocean, a sufiicient reason for the turbid state 
in which they are almost uniformly found on their arrival. 

HUTTONIAN THEORY OF RAIN REJECTED. 

[The safest course that we can follow, in reasoning on subjects 
connected with the operations of nature, is undoubtedly that of 
direct induction from observation and experiment : and in this we 
may be allowed to avail ourselves, not only of our own, but like- 
wise of the published results of others. It sometimes happens, 
nevertheless, that the mere sally of an ingenious reasoner, espe- 
cially if it be supported by an appearance of mathematical de- 
monstration, shall obtain general acceptance on the credit of his 
name and previous labours, without the least pretension to ewpe- 
rimental proof or natural observation of any kind. Such is, in 
fact, the so much praised Huttonian theory of Rain ; which I 
was induced to reject, after some consideration, on comparing it 
with the facts and inferences, founded on experiment, contained 
in different works on the subject of latent heat, and the capacities 
of bodies for heaty which I had recently been studying. This 
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was, I think, about the time that I was forming my system of the 
^^ Modifications of Clouds f ^ and I read to the Askesian Society 
an Essay, now in my possession, in reply to one produced by a 
fellow-member in recommendation of the Doctor*s hypothesis.] 

The principle advanced by Dr. Hutton is this; that when two 
portions of saturated air mix together, the common Temperature 
will be reduced to a medium between the temperatures of the two, 
while the Capacity of the mixture, or its power of retaining water, 
will be much below the medium ; and precipitation will ensue 
from this circumstance alone. This principle the Doctor thought 
applicable to every case of rain that could happen; and not only 
to these, but also to the production of clouds and mists, in what- 
ever circumstances or situations they may be found. [The very 
dew of the evening was made to result from such mixture.] 

It is certainly of great importance to establish general principles, 
on which we may reason conclusively respecting any case which 
may present itself in Nature; and when informed of the premises, 
be able to determine that such or such consequences must ensue: 
but I confess I doubt, notwithstanding the too hasty authority of 
some profound reasoners in its favour, whether Meteorology will 
really gain a step by adopting this system. 

" That the quantity of vapour capable of entering into air in- 
creases in a greater ratio than the temperature,^ is a proposition 
which appears to rest on the basis of experiment : but ^< that 
whenever two volumes of air of difierent temperatures are mixed 
together, each being previously saturated with vapour, a preci- 
jntation of a portion of vapour [water,] must ensue," is at pre- 
sent demonstrated by no experiment that I know of; and re- 
quires, I think, to be re-considered. The reason given is, that the 
mean Temperature is not able to support the mean quantity of va- 
pour :* but are we sure that the Temperature in this case will be in 
the Arithmetical mean ? We know that such is the result with 
homogeneous bodies, as with equal volumes of hot and cold water : 
but volumes of air, saturated with water at different temperatures, 
are in the case of heterogeneous bodies : they differ in composition^ 

* Dalton, Manchester Memoirs, vol. iii. second series. 
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the wanner mixtnve oontainiiig the moet of ■|BWfW; .^apiW^ i !Qip 
■pedfie heat of aqueous vapour is given at 1.51^ niAt duUsf m 
is 1*799 water being unity. Such a mixture will th(pprfmjt|lw 
biy have a temperature differing ttom the ArMiiBticd mtm 
and po«M&/y differing in such a way as to prevent the pfPoqjlMioa 
of any water in consequence of the equal distributioA of the iM 
in the mixture. Crawford stotes (Exp. and Obs. ke. p, (iy.SU JSi) 
that ^ Unequal quantities of absolute heat are required infinfai 
equal alterations of Temperature in equal weights of heterngsiMiwi 
bodies.^ This experiment was made on solid and li^iidMfalihlt 
the inference to gaseous ones is unexceptionable, the jrhtfqih 
being admitted. 

X am doubtful, secondly, of the fact of the intunate 
large masses of the atmosphere, in the manner and to iImi 
required by this hypothesis. [The most violent hurricane doesnot 
effect it ; for the douds, in such cases, keep still on in lUr 
course.] The natural appearances are against it. We am eta 
trace, during the approach and in the intervals of riin, Aegta" 
dual descent or subsidence of a superior curreat, which eooBsrsk 
later manifests itself at thesurface, by a wind there flowing im tb 
same direction. Often in summer, two or more of these may be 
detected ; which, after quietly flowing over each other, without 
any extraordinary precipitation, or in some cases (as when d>- 
served by means of balloons) without any turbidness at all, come 
down in succession, during several subsequent days of ftir 
weather. Supposing these to have been all saturated with watev* 
what should have made them more liable to mix than in the case 
described ? That they do not mix at all in the plane of contact, 
is not what I maintain ; but that the intimate mixture of the 
whole elements of the atmosphere, firom the height of some thou- 
sand feet down to the earth, and this every time that it rains 
largely, is not from appearances at all a probable supposition. 

Many phenomena attending the production of dew, mists, and 

clouds, might be cited as adverse to the opinion of such exten^ve 

intermixtures of the higher and lower atmosphere : but leaving 

the question of the modus operandi in the case, to be settled by 

^ho incline further to discuss it, I may state, as matter of 
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expeiienee, that the contact and opposition of different currents 
charged witk aqueatis vapour y and (by inference from their state 
as they manifest themselves in succession at the surface) differing 
in temperature^ is hurgely concerned in the production of our 
Vernal and Estival rains. 

When after a suffocating heat with moisture, and the gradual 
accumulation of Thunder-clouds followed by discharges of Elec- 
tricity, I observe a kind of Icicles* falling from the clouds, then 
large h&il, and finally rain : when after this I perceive a cold 
Westerly or Northerly wind prevail, I have a right to infer, that 
the latter, aided by the electrical energies, has been acting, as a 
cold body in mass, in a sudden and decided manner, on the warm 
air in which I was placed before the storm. Again, when after a cold 
dry North-East wind I behold the sky clouded, and feel the first 
drops of rain warm to the sense ; and after a copious shower per- 
ceive the air below changed to a state of comparative warmth and 
softness, I may with equal reason conclude, that the Southerly 
wind has displaced the Northerly ; manifesting itself first in the 
higher atmosphere, and losing some of its water by refrigeration 
in the course of the change. Doubtless mixture^ in each case, 
obtains to a certain degree, and accelerates the effect; but it does 
not appear to me a necessary previous condition. On the con- 
trary, the occurrence of rain, when the air is rather dry by the 
Hygrometer below (as sometimes happens) with the sudden in- 
crease of evaporation which often ensues upon rain, convince me 
that temperature may effect an occasional precipitation at the 
plane of contact, such as the general state of the atmosphere^ [in 
respect of moisture,] had time been given for its operation^ [by 
mixture,] would have prevented. Nothing is more common than 
to see vapour issuing into a d^y air (provided it be cold enough) de- 
composed by the contact of the latter, and yielding a copious steam^ 
which is presently afterwards taken up again. [And this happens 
also. with oily and other vapours, as chemists every day witness in 

* I witnessed such a phenomenon at Meriden near Coventry, on the 19th of 
Seventh Mo. 1803, when the large hail broke the windows in that city. The 
reader will find a more striking instance of intense sudden precipitation, in the 
account of the Gloucester Thunder-storm, under Tab. 21 of my Observations. 
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thdr proceties.] In the same maimar I mssfpom m 
predpitatioii to take place, even to theckgiw ct ttim^ tj AlH 
mere cfarcnmstance of the sadden trandatioii ef a T ap da iii ^twit 
into the midst of a cold medium ; or of theirraption of Ae kttv 
upon yaporous air at rest. 

I make no use here of the efiect of diflRBtent 1B l fif4iiri ii i% 
which may obtain in currents brought firom a distance andadim 
on those which they meet, to produce rain ; because I amindaii 
rather to consider the Electrical phenomena attendant onRamap 
secondary y and depending on the previous separation ofwatoy 
particles in some degtee of aggregation, by the great and unirani 
cause of rain, depression of the temperature of vapour. . 

The previous reasoning is meant to apply to the q^paratt 
anomaly, of a North-West wind predominating in our irietfat 
season in summer, and a South-West during the Mitumnal raimr I 
conclude firom a careful review of the cases, that the ibnner is aat X 
the carrier, but the condenser of the vapour; which appesis H 
be introduced at intervals only, firom the South and SoutbJBMt ; 
When the surplus vapour has been disposed of in rain on these 
occasions, the North-West resumes its sway, the atmosphere n- 
covers its transparency — et claro cemes sylvas Aquilone moven. 
Virgil, Georgic 1, [to whom we must allow the poetic licence of 
putting Aquiloy the North-East, for any Northerly breeae.] But 
it is usually not long before the returning clouds indicate the near 
^proach of a new supply of vapour— namque urget ab alto NotWj 
[a moist Southerly current.] Idem. 

In the decline of the year the rain appears to originate, as be- 
fore observed, in a somewhat different way. The great body of 
the atmosphere is then usually moving with some force firom 
South- West to North-East, while the Sun is declining to the 
Southward. An air already turbid firom beginning precipitationy 
is further charged, below, by an excess of evaporation firom the 
agitation of much watery surface over which it passes. Every 
calm interval then affords its shower, followed by wind and evapo- 
ration again : and a succession of gales by night, and cloudy 
^ays, characterise the approach of the hibernal season. Excep- 

>ns however are found here, as in the former case ; the autum- 
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ins being sometimes (though rarely) scanty, and the weather 
inclined to frost. 

hould be observed, that a current from North or South may 
es move through a considerable space in the higher atmo* 
3, and there be spent ; manifesting itself below only by the 
Stations which it occasions : also that the prevalent wind of 
inter season, the South-West, must be allowed occasionally 
me operation on an intruding vaporous current from the 
-East, as has been ascribed to the more direct antagonist of 
tter, the North-West. 

^UAL BAIN FOB THE YEABS FBOM 1820 TO 1831 ; WITH 

BEMABKS. 

e following are the Annual amounts of Rain, for the twelve 
from 1820 to 1831 included. The materials for the calcu- 
are the amounts of Rain in the Guage at the Laboratory, 

Ford, exhibited in the Third volume. The mean Tempera- 

of the several years are annexed. 



Year. 






Rain. 


Mean Temp. 


1820 


• • • • 


23-66 


47-95 


1821 






31-36 


49-81 


1822 






22-77 


51-40 


1823 






2403 


48-33 


1824 






31-49 


49-71 


1825 






21-88 


50-89 


1826 






22-56 


51-31 


1827 






24-19 


50-39 


1828 






28-66 


52-10 


1829 






24-60 


47-45 


1830 






26-52 


48-85 


1831 






29-29 


51-24 




Averages 


25-92 


49-95 



le Rain was also measured at Tottenham^ during the years 
and 1822 ; and I think it proper I should here give the 
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Monthly amounts of this guage in comparison, that the 
may be enabled to judge for himself in what manner, and towliii! 
extent, the Annual Average may be affected by a distance of a 

or seven miles from the Thames, in the direction towards the man 

■J 

hilly parts of the country. I"^ 

Mo. 1821 1822 Tottenham, 

Lab. Tott. Lab. Tott. + or — 

1 2-89 .. 2-98 0-62 .. 0-70 0-17 

2 0-31 .. 0-08 82 .. 0-95 OlO Li 



3 2-92 .. 3-44 1*60 .. 1-39 0-31 

4 1-52 .. 1-92 2-44 .. 2-63 0-59 



EH 



!1 



6 1-84 .. 218 1-58 .. 156 0-32 

6 2-22 .. 1-62 M9 .. 1-00 0-79 

7 2-82 .. 2-54 3-23 .. 2'67 0-84 

8 2-16 .. 2-60 1-39 .. 1-49 0-54 

9 2-65 .. 2-60 1-46 .. 1-03 0-48 

10 2-51 .. 308 3-62 .. 3-93 0-88 f^ 

11 4-67 .'. 515 3-46 .. 3-72 0-74 R 

12 4-85 .. 4-95 1-36 .. 2-06 0-80 



31-36 .. 3314 22-77 .. 23-13 T+4-35 —2-21 in. 



: 



The fifth and sixth columns show the quantities by which, on 
an average of a dry and a wet year, the rain at Tottenham ex- 
ceeded or fell short, in each month, of that at Stratford. And it I 
should seem, by what is here exhibited, that the Annual Rain, in ^ 
wet years more especially, receives a perceptible increase, by a 
change of the station of but a few miles, towards a more hilly one; 
a result which might have been expected. 

Having made the same comparison on the Results for twelve 
Lunar periods, comprehended within the year 1817> the Rain at 
Tottenham is found to be 22-16 inches, and that at Stratford 
22-13 inches, (upon the whole year 24-77 i^- ^^^ 25-39 in. re- 
spectively,) the amounts measured at the respective stations dif- 
♦Vring, in some instances, from half an inch to a whole inch for 
le period. The law of compensatio7i which pervades the 
n its other branches thus appears here also. 
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The Mean Anntml Rain^ then, deduced from these twelve 
ears obseivationsy is 25*92 inches. The general average already 
^ven at p. 101, deduced from twenty-three years'* results, (part of 
fhich had been subjected to an estimated addition for the height 
vf the guage above the ground) is 25*179 inches. The average 
xf the series of years, from 1797 to 1831, the respective amounts 
)f which are given in this work, is 25*426 inches. The Mean 
eVnnual Rain for London, according to my observations, may 
therefore still be stated in round numbers as Twenty-five 
inches. We shall, perhaps, hereafter, be fiumished with a suffi- 
cient set of observations with comparable guages, in different places 
around the Metropolis, to settle the amount with greater precision. 
For the whole district. And it is probable that, in this view of the 
subject, twenty-six inches will be found nearer the truth. 

With respect to wet and dry years^ and the agreement between 
these and the Annual Temperature, formerly mentioned, I may 
observe, that although the years 1822, 1825, 1826, and 18^7, 
may be pronounced warm and dry ; yet, on the other hand, 1828 
and 1831 are warm and wet; and 1820 and 1829 cold and dry. 
The series here presented contains, properly speaking, no year that 
is cold and wet. Thus the Rule of a connexion between a high 
Temperature and dryness, on the whole year, may be left to abide 
the result of a further trial, to be carried on through future 
seasons. 

The greatest depths of Rain fell in 1821 and 1824, in connex- 
ion with an average annual temperature ; and in 1831, which had 
a high Mean. The least in 1822, 1825, and 1826, all of which 
were warm. 

. Having founded my former estimate, in part, on the Results of 
Observations made at Somerset House on account of the Royal 
Society^ it becomes needful for me, here, to make some further 
remarks on the conduct of our Register there (since, as a Fellow, 
I must take, I suppose, my share of the responsibility,) to the 
paresent time. 

It will be seen, (at p. 100 of this volume,) that from 1797 to 
1806, this Register gave a series of Annual totals, which, (cor- 
rected for the elevation of the guage, by a rule deduced from 

p 2 
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careful experiments, made at Plaistow by myself,) made the An* 
nual average 25*577 inches. From this average, that of the se- 
venteen years preceding 1797 differs by little more than half aa 
inch. I have there likewise said, that the average of the yean 
following, to 1809 included, agrees sufficiently with the former; 
also that from 1810, (of which we have no account in the B.effM' 
ter,) this department of the Observations has been subject to in- 
accuracies and defects, not consequent on the mere elevation of 
the guage, which, I am sorry to add, still continue to appear in 
it. In other parts of the Observations there has been a great re- 
formation ; but the improvement in these will serve only, as re- 
gards the Rain, to recommend a long series of errors. 

One of the first things that a man of plain good sense, wlio 
desired to know something from so good authority about the sea- 
sons, would look into, is undoubted this, of the quantities of Rain 
fallen in different seasons. But firom what is exhibited in the Tran^ 
sactions of late years, he would derive nothing but misinformatioD. 

Let us try a few examples : 



Year. 
1823 


Royal S. At the ground. 
13-857 in. 18-307 in. 


liaboratory. , 
24-03 


1824 


20-695 


27-347 


31-49 


1825 


13-933 


18-411 


21-88 


1826 
1827 


Left imperfect. 
9-928 


13-119 


2419 



The first column gives the Residt as summed up from the 
amounts in the Register — correctly enough, but from defective 
data — the second, the same, as it would have been at the ground 
— the third, the actual Rain at or near the ground, at Stratford. 

It appears that in the Society ^s results there is a deficiency) 
from some cause, varying from a seventh to a half of the quantity 
that should appear. And in many instances, where Rain is 
noted in the Marginal remarks, it is wanting in the Table; 
which is sometimes the case for a whole Month together. I sus- 
pect that an incurable defect in the apparatus has discouraged 
the observer from paying the necessary attention to the entries: 
and in such circumstances, it seems worse than trifling for the 
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9odety to insert in its Register such results, to be gravely quoted 
by a Vice-President, in a paper on Meteorology, as valid. I long 
Ance made an offer to the Council of the Society, in a Committee 
»f the Fellows (appointed at a regular meeting,) at which both Sir 
E3. Davy and Dr. Young were present, to assist in providing a 
r«medy for this glaring defect in a part of its operations : but it 
iras never cordially accepted. 

The average Annual rain of the ten years (from 1820 to 1830, 
omitting 1826) is I7 615 in. which corrected for the elevation of 
blie guage gives 23*277 — ^ quantity falling below the real ave- 
rage of the district by more than two inches. It may be said 
that probably other causes than such as have been stated, and 
those peculiar to a great city, contribute to this deficiency. It 
would be very satisfactory to be able to appreciate the action of 
such causes, and their annual share of effect — ^but until an In- 
strument, which is understood to be that of so respectable a Scien- 
tific corporation, and the indications of which they have so long 
been in the habit of publishing, shall be deemed worthy of daily 
"iise when Rain is falling, we shall in vain expect from this quar- 
ter the data needful even for the construction of the problem. 

I have found the Annual Rain at the village of Ackworth in 
Yorkshire, during the ten years I have resided chiefly there, to 
agree very nearly with that of London. The last year, Strat- 
ford gave 29'29 in. and Ackworth 28*37 ^^' • ^^ other years the 
latter has somewhat exceeded. I shall probably recur to the 
comparison of the two hereafter. 

AVEBAOES AND PERIODS OF RAIN FURTHER CONSIDERED. THE 
MONTHLY AVERAGES OF RAIN EXTENDED TO A PERIOD OF 
THIRTY-FOUR YEARS. 

The Monthly proportions of Rain for the Climate, given with a 
Curve in p. 106, are founded on an average of twenty years, ex- 
tending from 1797 to 1816 ; and corrected, so far as was needful, 
for the elevation of the guage. I shall now proceed to exhibit 
these for two periods, the one prior, the other subsequent to 1816, 
which I regarded, in treating of the Temperature, as natural pe- 
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riods of revolution in the seasons of our climate. Lastly, I shaS^I 
present to the Reader the longest averages of our Rain I am al 
present able to produce, attended with satisfitctory data ; to wit^ 
those of thirty-four years, from 1797 ^ 1830. 

The following Table shows the Monthly proportions of Bmh^ 
together with the average number of days on which it rained in 
each month, for the period set down at the head of the columns. 



Period & quantity. 


Days&pts. Period & 


quantity. 


DayB&pi& 


1 


Mo. 


1807 16. 




14,4 


1817- 


-23. 




16^ 


■ -a 


1 Jan. 


1-907 in. 


2-31] 


in. .. 


1 

i 


2 Feb. 


1-645 




15,8 


1-85 






14^ 


n 


3 Mar. 


1-542 




12,7 


1-79 






16,7 


1 
1 
1 


4 Apr. 


1-719 




14,0 


1-95 






15,7 




5 May 


2-036 




15,8 


2-23 






14,6 


( 


6 June 


1-964 




11,8 


223 






11,9 




7 July 


2-592 




16,1 


2-34 






13,0 


, 


8 Aug. 


2-134 




16,3 


1-45 






12,6 




9 Sept. 


1-644 




12,3 


211 






13,0 




10 Oct. 


2-872 




16,2 


2-38 






16,1 




1 1 Nov. 


2-637 




15, 


2-59 






16,0 




12 Dec. 


2-489 


Av. 


17,7 


2-57 




Av. 


15,4 




Totals 25-181 


14,84 


T. 25-80 


14,63 





The comparison about to be made between these periods has 
not been extended further in Averages, because the Decade of 
years from 1824 to 1833 is still running; but I shall have occa- 
sion to make some reference to it in detail. The principal dif- 
ferences that here show themselves, between the Decade and the 
Septenary, in respect of Rain, are these. In the Septenary the 
Rain increases somewhat, both in amount and on the whole in 
frequency, in the first four months of the year. The Fifth, 
Seventh, and Eighth are drier, by both standards ; indicating the 
finer Spring and Summer weather which it brings. September 
is wetter in the Septenary; and December, without losing in 
amount of rain, shows a greater proportion of fair weather. The 
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general festures of agreement between the two, in respect of quan- 
lilue» snd frequency of Rain, can scarcely have fMled to attract 
die attention of the experienced Reader. 

The materuda for these Averagea will be found in detail in the 
Gmenl Tables D, D 2, D 3, and H, belonging to the Head 
jioin, at the end of this volume. If the reader inclines to take 
op these Tables and try the compaiison further, especially be- 
tween the two Averages of seven years at the foot of BS'and D3, 
he will perceive the Rain to be quitting the Winter, in which 
it was remarked as wetter in the Septenary, and returning to the 
parts which in that were more fair : and this will be found espo- 
dally the case in the Eighth and Ninth months, — a difference 
which most of all aflccts the labours of the husbandman, and the 
condition <^ his crops when harvested. 

I may probably resume this comparison, should life and health 
be afforded me, (or cause it to be made by another hand,) after the 
eipiradon of next year, in connexion with various other subjects of 
enquiry, connected with the natural periods, which will then pre- 
sent themselves. 

The Result of thcAver^^s on thirty-four years, comprehend- 
ing the length of two natural Revolutions of the seasons, (though 
beginning and terminating out of course,) is particularly satisfac- 
tory. The character of the curve, (See Fig. 21,) representing 
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these Monthly Averages on twenty yesrs, is preserved, here, mi 
manner which fully confirms what has been advanced on the nb-| 
ject, in the space from page 106 to 110 of this volume ; and vUck 
matter I shall therefore not need here to treat over again in det4 
upon the evidence of the new data. I have preferred leaving de 
former curve in this figure, in a dotted line, to facilitate the oompi- 
rison. The amounts from which it was constructed are as fblloii: 
the number of days on which any rain fell, and the prevalent vinl 
for each month are annexed, as before, but from 1807 ^°^7- 



AVEBAGE MONTHLY RAIN FOR THIRTT-FOUR TBAR8, WITH 

PREVALENT WINDS FOR EACH MONTH. 



1797—1830. 


Rain in inches. 


Days and Parti. 


Winds. 


1 . Jan. 


1-90 


14,7 


W— N 


2. Feb. 


1-49 


14,9 


S— W 


3. Mar. 


1-39 


13,8 


W— N 


4. April 


1-84 


15,0 


N'ly 


5. May 


2-00 


14,5 


E'ly 


6. June 


1-94 


12,3 


W N 


7. July 


2.55 


14,4 


W N 


8. Aug. 


215 


15,4 


W— N 


9. Sept. 


2-29 


13,8 


s— w 


10. Oct. 


2-41 


15,1 


s— w 


11. Nov. 


2-79 


15,0 


s—w 


12. l)(c 


2-38 


16,5 


s— w 



rv 



Polal 



25- 13 in. 



Av. 14,6 



I shall conclude this head of Rain with an Essay, which I 
wrote nearly thirty years ago, on the proximate cause of the fall of 
rain, and on the principle of local showers depending on Electrical 
action in the atmosphere; which may serve to explain more clearly 
some parts of the Essay on the Modifications of Clouds, relating 
to that subject. 
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ON THE PROXIMATE CAUSE OF RAIN, AND 
ON ATMOSPHERIC ELECTRICITY ; 

Being an Essay read before the Askesian Society^ in or about 

the year 1804, 

In a former Essay I gave the Society some intimations of the sup- 
posed action of the Electric fluid in the process of Rain, and 
quoted on this occasion the opinion of Kirwan: and the more va- 
luable conclusions (because deduced from experiment) of Cavallo 
and Read. Having since more attentively examined, and indeed 
analysed, the two years' Observations of the latter, as well as 
verified some important facts with a similar apparatus of my own, 
I am prepared to state the results. That these should amount to 
a compleat hypothesis can scarcely be expected in the present im- 
perfect state of Meteorology. Yet this imperfection, in point of 
extensive and well-directed Observations, seems to call for the 
aid of every fact, and every conclusion immediately deducible 
there&om, that can be thrown into the common stock, for the use of 
the few who really make that science an object of study. I may add, 
in justice to Read, that his unparalleled industry as an observer, 
has materially enriched the science ; and his diary constitutes a 
treasure not at all the less valuable, on account of the absence of 
plausible attempts to connect and account for the phenomena 
it relates. I hope we may regard him as an impartial historian, 
who had no system to support which might throw a false colour 
over his views of things. 

The phenomena of Lightning and Thunder are familiar to all 
of us. After an accumulation of clouds to a certain degree of 
density, and the approach of these clouds towards the earth. 
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we see a stroke between the two, attended with precisely the 
same character as the explosion of a charged electrical jar, 
or battery ; though incomparably more vast in extent, and 
therefore more loud and luminous. After one or more ex- 
plosions, follows heavy and plentiful rain, and in general a total 
change in the character of the weather. From extreme heat and 
dryness, it passes to a moist cold and hazy state; and whereas, be- 
fore the storm, we saw heavy clouds formed from day to day, 
which disappeared in the evening without Rain, now, the Atmo- 
sphere is become so impatient (if we may so use the word) of doud, 
that it will support nothing but a thin sheet, which is almost con- 
tinually dripping. 

In spite of these so evident indications of the purposes answered 
by Electricity in the Economy of Nature, it is usual with all but 
those who have studied the subject, to speak of a Thunder Storm 
as a mere accident, arising firom a particular state of the air ; and 
of Rain as a simple deposition of Water, by a change of capadtj 
in its solvent the atmosphere; while the proximate causes of Rain 
and of fair weather, (those which determine the periods of the 
former, and without which no such thing as a shower could pos- 
sibly exist,) seem to obtain little or no attention, even from writers 
who profess to explain the constitution of the atmosphere. A due 
attention to the phenomena of Atmospheric Electricity would re- 
move this indifference, and assign its due rank in philosophical 
systems to one of the most universally diflused, most active and 
useful fluids in nature. 

I shall first notice the state of Electricity, when no Clouds are 
present, or in what we term a clear air. This, all observers agree 
to be positive^ when any can be obtained ; and the collection of it 
seems to become more difficult, in proportion to the absence of 
suspended water j (not vapour^ for that is a gas^ and therefore a 
non-conductor.) Hence, says Read^ " The moments of its greatest 
force that of the daily electric charge, are about two or three 
hours after the rising^ and some time before and after the setting 
of the sun : those when it is weakest, are from mid-day to about 
four p. m., at which time (we may add) evaporation is most per- 
fect, and the lower atmosphere most free from diffused water. 
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irhicb, for brevity, I shall hereafter denominate haze. But as 
haze, difiiised to a certain degree of density, may assist our in- 
struments in collecting a charge, by facilitating the passive of the 
fluid to the points, so in a much greater quantity it may prevent 
it by destroying their insulation. 

Of the state of the Electricity in Clouds, we are much less con- 
clusively informed. One important fact, however, stated by Co- 
vaUo and Read^ I have repeatedly verified. The Stratum is al- 
ways chained positively, and sometimes affords sparks through the 
medium of the insulated rod. Now, when this cloud prevails, 
there is usually a very serene atmosphere above it, and the lower 
surface of the cloud is also in contact with the earth. To suppose 
that the charge is derived from the latter, would be to violate the 
laws of Electricity which require all communication with the earth, 
to be suspended in order that a body may be charged. On the other 
hand, there is no appearance of its being superinduced by a negative 
state abov6. In fact, the clear atmosphere, in the intervals be- 
tween the recurrence of the cloud, is found also positive. We 
have, therefore, sufficient proof of the fact, that a cloud formed 
in a positive atmosphere acquires therefrom a positive charge, of 
greater intensity than that of the atmosphere itself. If this be 
effected merely by its conducting power, (or in other words, by 
superior affinity to the Electric fluid,) it will follow that Water, 
collected from air, in whatsoever state, will become positively 
charged with regard to such air. 

It appears also that Clouds arc, to a certain degree, retentive 
of their charge, and that even the contact of some part with the 
earth does not speedily deprive the whole mass of it. 

The signs of Electricity given by the higher Modifications, 
either through the medium of the rod or the kite, without Rain^ 
are of very rare occurrence. With my own apparatus, which in- 
deed wants the advantage of rising ground, I have never got any 
from the many dense clouds that I have watched in passing. Ac- 
cording to Cavallo and Read, however, they are sometimes posi- 
tive, sometimes negative, and oftener effect the apparatus influ- 
entially than by communication. It is obvious that all those 
Clouds which appear above the range of the Cumulus must be out 
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of the reach of such examination. In a mountainous country oat 
might hope to get a charge with ease, from the denser modifica- 
tions ; but I do not find that much has been done in this way. 

It is from Raifiy Hail^ and Snow that Atmospheric Electricity 
is usually collected ; and when we consider the remarkable fiict, 
that only about five cases of Rain in one hundred gave no signs 
by the rod, we shall see that there is ample proof of the necessaij 
connexion of Electricity with Rain ; and a sufficient inducement 
to ingenious persons to investigate the nature of this connexion. 
I shall first give a few of Read's observations at length, and th^ 
a summary view of the results obtained by my examination of tbe 
whole of them. The notations of the Wind Barometer and 
Thermometer^ made at nine a. m. are also extracted, as I find 
them in his " Journal of Atmospheric Electricity, &c." in Philo. I 
Trans. Vols. 81, 82. 

« 1789, July 20. Wind N. W., B. 29*10 in. Th. 54^— Three 
o'clock p. m. I saw a Thunder Storm approaching. While the 
storm remained at a considerable distance, the rod was very highlj 
charged with negative Electricity, and continued so for three 
quarters of an hour, during which distant thunder was heard. 
Sometimes the pith balls (suspended from the wire connected 
with the rod) were affected with a waving, at others, with a jerk- 
ing motion. [JB] 

" The wind now shifted to the SE, a heavy Rain came on, and 
the Electricity changed to positive.'' 

The author then describes the " very grand" appearances of 
his apparatus when in high charge ; which were terminated by a 
clap of thunder. There were nine alternations of the charge 
during its continuance, from neg, to pos, then to neg, and so on. 

Some of the Rain being caught in a glass bowl on an insulated 
stand, not only gave electric signs when thus insulated, but re- 
tained its charge near ten minutes in the house. [D] 

Aug. 31. NW., B. 29-75 in. T. Gi^.— Negative signs " from 
a shower, the drops of which were very large. The Electricity 
soon changed to positive. Though every circumstance was fa- 
vourable, yet the charge in the rod was but weak. My suspicions 
led me to try the state of the uppermost end of the rod, which 
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was found to be in an opposite state to the lower, and the midddle 
non-electric." Consequently this was not a charge^ but an influ-^ 
ential effect only. 

Sept. 1. SE., B. 29-62, T. 58°.— Weak neg. signs. 

Sept. 2. — From a shower in the afternoon the same, though 
there had been pos. sparks at 9 a.m. 

September 3. S., B. 29'47 in. T. 69°. — ^positive sparks a. m. 
'^ p. m. a strong gale of Wind. I now saw thunder-clouds form- 
ing at a great height. Half after five — appearances were dread- 
ful ; in five minutes the wind became a storm from SE. This 
storm of wind (for there was but little rain,) carried the huge 
black clouds to the NW. I saw abundance of red lightning a 
little above the horizon, and I once heard thunder. The rod be- 
fore the storm, was pos. but by it was changed to neg. and con- 
tinned so during the whole time. The Electricity often varied 
in strength.'" [E] 

There were thunder-storms from four to six this day, at Amers- 
ham, (which it appears the Author saw and heard,) and near 
Piwkington in Warwickshire^ distant about one hundred miles. 
1790, June 11— N. B. 29-90. T. 65^ signs pos. 



12.— N. 


3000. 


59° 


pos, 


13.— NE. 


30-29. 


60° 


pos. 


14.— NE. 


30-30. 


64° 


pos. 


15.— NE. 


30-30. 


69° 


pos. 


16. N. 


3023. 


54° 


pos. 



The weather these six days serene and clear : the Electricity va- 
riable: greatest charge caused the pith balls to diverge seven- 
tenths of an inch. 

June 17. E., B. 3010, T. 61°.— « This day has been dark 
and hazy. 9 p- m. wind S. : a prodigious large cloud approached 
the rod, and a little rain fell ; yet there were no signs of Electri- 
city in the rod. In a few minutes after this I was surprised by 
hearing the bell ring. [A bell connected with the ground was at- 
tached to the apparatus, with an insulated ball hung between it 
and the terminating brass knob. Consequently, when the author 
was out of the room he might be rv/ng for by a charge, on its 
arrival. J I ran to the apparatus, and found it highly charged ne- 
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gativcly. When the main bulk of the doud arrived over the rod 
its electricity changed to a strong positive, and in a quarter of in 
hour the Rain and Electricity ceased together. [B'\ 

27. N., B. 29-96, T. 61°.— a. m. strong sparks pos. " Four 
o'clock p. m. I saw heavy clouds forming, and as they came nearer 
the rod became more powerfully electrified negatively. It nov 
began to rain, by which the rod became intensely electrified indeed. 
Many dense sparks now struck through the air, between the bell 
and the brass ball, with a loud report for so small an opening of 
two inches only. There were six changes of Electricity in two 
hours.'^ [D] 

28th, 29th, 30th. — Moderate positive signs. 

July 1. W., B. 29-83, T. 66°. — a. m, small sparks pos. p.m. 
neg. 

2. W., B. 2977, T. 63°.— a. m. strong sparks pos. « Half 
after twelve o'^clock, p. m. a sudden gust of windf followed by a 
shower of Rain, pos. with small sparks : soon afterwards neg» 
Near four p. m. a very large black cloud passed over the rod, and 
let fall a little rain, mixed with hail, by which the rod became 
highly electrified negatively. The bell now rang briskly, till a 
flash of lightning and instant crack of thunder happened, which 
occasioned a sudden change to positive : then the bell struck up 
again as brisk as before. The rod has been charged ten hours 
without intermission this day." [A] 

July 15 to Aug. 3. Prevailing winds SW and NW., Bar. 
ranged from 2975 to 3015, Therm, from 57° to 69°.—" The 
weather these nineteen days, has been generally moderate, and the 
Electricity, (which has been uniformly po5.) at no time sufficiently 
strong to afford visible sparks." 

Aug. 3. — " A heavy cloudy morning ; but fair. Half after 
one, p. m. a heavy shower of Rain fell ; by which the rod became 
highly charged with neg. Electricity. When the cloud was fully 
over the rod, the Electricity changed to pos. ; and when it had 
passed the zenith, the electricity changed again to neg, [C] 

After this, positive Electricity prevailed again, including a few 

yUowers on the 16th, (some of them not sensibly electrified, others 

t too weakly so to be distinguishable from that of the At- 
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mosphere,) until the 31st of this month, (wind S., B. 29*7^9 
T. 77*^0 ^hen the apparatus in the morning gave strong sparks 
pos. ; but at five p. m. fell some large drops of Rain, by which 
the rod was highly charged pos, the bell rang briskly about five 
minutes ; then stopped, and the Electricity of the rod became 
neg. The Rain now ceased, and the sky cleared up, and the 
charge decreased considerably ; ending as it had begun, pos. . 
Sept. 2. — These phenomena were repeated. [A] 
3. W., B. 29'50, T. 58. — a. m. strong sparks pos. " Near 
one o*clock, p. m. the charge in the rod was negr. I then saw thun- 
der-clouds forming in the S. and N. Some large drops of Rain 
now fell, by which the charge became very strong.^ After the 
cloud in the N had gone by W into the S^ the charge (which in 
the mean time had decreased,) ended neg. [£] 

Nov* 10 to 19. — Sharp dark weather, and a dry Easterly 
wind, with a weak Electricity pos. 

19. Wmd S., B. 29-24. T. 47^— " The severe Easterly 
wind is now gone, and a more intense Atmospheric Electricity is 
returned. Nine.o^clock a. m. a large black cloud passed over the 
rod, and a moderate shower of Rain fell, by which the rod was 
rather strongly electrified neg. This shower lasted one hour, 
and near the middle of it the Electricity changed to a strong 
pos. : after this the Electricity ended, as it had begun, neg."" [C\ 

30. — Small sparks^ pos. from a shower of Snow. 

1791. Feb. 19. NE., B. 2940. T. 37°.— « Five o'clock 
a. m. a dark cloudy mommg, with some small Rain, by which the 
rod became rather strongly electrified pos. Daring the passage 
of one low cloud, the charge in the rod changed five times ; all 
of which changes I have reason to think were only influentially 
effected: 20th a. m. small sparks pos. rainy dark weather. In 
the afternoon the charge became neg. and remained so full three 
houfs. 

March 3 to 20. — Serene fair weather, and the nights generally 
frosty. The Electricity constant, but too weak to afibrd visible 
sparks, pos. 

20. W. [it had been SW before] B. 2968. T. 46".— 
" This morning fell a warm drizzling Rain, which seems to have 
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acted like a chann on the late constant electrisation of the Atmo- 
sphere : for I find it so weakly electrified, since the Rain fell, 
that I was obliged to connect with the rod a lighed torch, to 
ascertain the kind.*^ [This was neg. but I suspect the torch might 
afford it. I much doubt the soundness of such a mode of pro- 
curing the Electric signs from the air. The intention was to 
dissipate the moisture in the neighbourhood of the points — ^but 
this must likewise affect the state of Electricity.] 

21. NW., B. 2915. T. 44°.—" Four o'clock this morn- 
ing, a severe storm of Wind and Rain — ^highly electrified pos. 
Four o'clock p. m. some Rain fell mixed with Snow, which lasted 
near one hour. During this time, the rod was most powerMy 
electrified pos. [J3] I counted seventeen spontaneous eofplosUm, 
between the brass ball and bell. Half-after five, a second shower 
of Rain, Hail, and Snow ; which lasted half an hour, attended 
with uncommon darkness. During about half this time the 
charge in the rod was as strong as possible; for the fluid almost 
streamed between the ball and bell. The latter very high charge 
was neg. [2>] There were four changes, but all gradual." 22, 23, 
24, 25: constantly positive. 

26. S., B. 29-85. T. 46°.—" Half-after 9 a. m. feU some 
Rain, by which the rod became electrified neg. The wind now 
became N. attended with showers of Rain, the rest of the day ; 
all of them moderately electrified negatively. 

April 23. SW., B. 29.23. T. 54°.— Half-after 12 p. m. &n 
extensive black cloud, without any breaks in it, approached th^ 
rod, by which it became strongly electrified negatively ; and vO' 
the space of twelve minutes a most awful darkness filled th^ 
Atmosphere, and some Rain fell mixed with hail. The charge 
now became positive ; and for the space of ten minutes, was bS 
strong as it possibly could be : for I now counted 172 spontane-^ 
ous explosions between the brass ball and the bell. When the 
explosive sparks ceased, the Electricity of the rod changed, and 
ended (as it had begun) neg. A little after five o'clock, fell 
a heavy shower of Rain, and a second strong charge in the 
rod succeeded; attended with three gradual changes of the 
kind." 



AND ON ATlfOSPHSBIC ELECTRICITY. 14^ 

From an attentive examination of Read'^s Observations I have 
been able to deduce the following general results : 

1. The positive Electricity^ common to fair weather j often 
j/iMs to a negative state before Rain, 

2. Ingeneraly the Rain that first falls , after a depression 
of the Barometer^ is nboative. 

3. Above forty cases of Rain in one hundred give negative 
Mectricity ; although the state of the Atmosphere is positive^ 
tsefore and afterwards. 

4. Positive Rain in a positive Atmosphere occurs more 
v^arely: perhaps fifteen times in one hundred. 

5. Snow and Hail^ unmixed with Rain^ are positive^ 
almost without exception. 

6. Nearly forty cases of Rain in one hundred affected the 
apparatus with both kinds of Electricity; sometimes with an 
Interval, in which no Rain fell : and so, that a positive shower 
>ra8 succeeded by a negative; and vice versa: at others, the two 
lands alternately took place during the same shower ; and, it 
should seem, with a space of nonelectric Rain between them. 

The regularity with which the latter phenomena sometimes 
occurred, seems to furnish a clew for explaining some of the pre- 
ceding cases; and indeed for constructing a hypothesis of local 
Rain. I shall submit to the consideration of the Society my 
conjectures, in the confidence of their meeting with a candid 
examination ; and on this account I ought to add, that the latter 
part of my investigation of Read's Journal has been performed 
with this supposed clew in my hands ; that I have met with some 
facts to which it is not applicable ; and am therefore willing to 
distrust its guidance, except in those points where it applies 
directly to the phaenomena. The members may do well to com- 
pare what I shall advance with the Journal at large ; since objec- 
tions may occur to them, which have escaped me. 

Let fig. 1 in the plate opposite represent the area on which a local 
shower falls: a. being a certain portion in the centre, in which 
the Rain is charged j}0«: — b.b. a surrounding portion, in which 
the pos. charge terminates; and which may be considered as 
occupied by non-electric Rain, c. c, the remainder of the area, 
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surrounding the two former portions, and occupied by a lug. 
charge ; which also extends into the surrounding Atmosphere && 
to a distance proportioned to the intensity of the central podtiTe 
charge. The non-electric boundary of the negative charge ii 
represented by the line d. d. d. d. Outside this line, the Atmo- 
sphere is supposed positive ; as usual when &ee from clouds. 

In a shower so constituted, the Electric signs, obtained hj 
observations made in a single and fixed station (as Read's wen) 
would be subject to the following variations : 

1. The Central area remaining the whole time over the iii- 
strument, the observation would be po8. and, 2, the circiim- 
ferential area doing the same, it would be neg. Many cases is 
Read will be thus explained, and it is favourable to the hypotheoi 
that the pos, observations are to the neg. nearly as 1 to 3 : bat 
on the other hand this does not account for the fact, of seyeni 
showers being negative in succession ; nor for the relation whicK 
seems to obtain between depressions of the Barometer and nega^ 
tive Rain. 

3. The Rain beginning with the central area over the instn* 
ment, and ending with the circumferential, the observation would 
be first pos. then (after an intermission of the electric signs)— ne$f. 
See the Cases marked A. 

4. The circumference being first examined, and the Rain 
ceasing by expenditure during the charge from the Centre, the 
order would be the reverse of 3. See the Cases B. 

5. The cloud passing over in the zenith of the apparatus, and 
the latter being considered as describing under it the line ffj 
all the appearances would agree with the Cases marked C. 

6. But the line which the apparatus may be considered as 
describing under the cloud, in consequence of irregularities either 
in the motion or form of the latter, may resemble the curve g* 
h. : and after having entered the shower, or commenced within it, 
inay pass and repass the non-electric boundary, several times 
during its [the Rain's] continuance. It may also happen to 
commence, or to terminate, in the latter. This will serve to 
explain the cases marked D : with many others of the same 
description. 
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7* I^ fieqaendy happens that the apparatus is charged, in 
eonsequence of rain falling at such a distance that not even the 
ikirts of the shower come over it. This is particularly the case 
in thunder-storms; and the phenomena are such as ought to take 
fiace, according to the hypothesis, when the centre of the mass 
of clouds and Rain (which electrically considered form one 
iggr^ate) passes at a certain distance &om, and parallel to, the 
fine/, h : on which we now suppose the apparatus to be. The 
latter then loses its pos. charge at J. and presently acquires a neg. 
which becomes more intense, as the Rod enters further into the 
native area, and dies away as it quits it, till at h. it becomes 
extinct. See the Cases marked E. 

8. If the station of the observer, during a thunder-storm, 
bqppened to be in any part of the circle d. d. d, (2, he might be 
imable (if the time devoted to the observation was short) to 
obtain any signs whatsoever from his apparatus : although he 
night both see and hear the successive discharges in the horizon. 
I have witnessed such an occurrence myself: and I suspect that 
what Read has noted, under June 22, 1790, is &om the same 
ctose. The centre of the storm, in this case, appears to have 
been about Salisbury, distant 80 miles. When we consider the 
devation which was necessary to render even the extremity of 
diis storm visible at Knightsbridge, we shall not find this distance 
too great for the semi-diameter of the total area, in which its 
effects might be sensible with a good instrument 

The Cases to which these explanations seem clearly applicable, 
are those marked C and E. In the remainder, there is room for 
correction by future observations ; which would be far the most 
instructive, if conducted in concert, by several persons at different 
stations, within the compass of a few square miles. It will be 
ireadily seen, that I have made the accumulation of positive 
Electricity, in a certain portion of the Atmosphere, the basis of 
the whole system. The remainder follows, as a necessary con- 
sequence from the known laws of Electricity. But the produc- 
tion of positive Electricity is not necessarily confined to the 
centre of an aggregate of clouds ; nor its efiects to a lateral 
direction only. Cases may occur, in which one extremity of the 
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aggregate may be positive, and the other in consequence negatire: 
there may be positive Electricity in a certain stratum of the 
Atmosphere, and from hence may result a negative connter-chaige 
in a contiguous stratum, above or below. In continued Baiiv 
such a distribution most probably obtains; but we must have 
more observations to be able to prove it. Our present object k^ 
to show how a local shower is organized ; and, if possible, i$ 
trace its immediate origin to Electrical causes : for it is in vam 
that the principles of Chemistry alone are appealed to in tUi 
case. Let us see, therefore, how it happens that the centre of t 
shower is often strongly positive, 

m 

The Clouds originate from vapour, which is first formed ta 
contact with the earth. It is not, therefore, then electrified, 
except the surface on which it is formed be at the time superi»' 
duced. But the latter is the proper effect of impending clouds: 
and although a truly electrised vapour may be thus formed, and 
being condensed may constitute a part of the system of doodi 
in a thunder-storm, yet our present enquiry goes further: we 
want to account for the superindtidng charge. 

It would be a difficult undertaking to ascertain, by experiment, 
the Electrical state of vapour, and of the surface on which it 
originates in the natural process. Experiments have been made 
on insulated substances, at high temperatures, the results of 
which, even if more conclusive, would be quite inapplicable to 
this case. I shall therefore offer some conjectures on the origin 
of Atmospheric Electricity, which will, in the first instance, pro- 
ceed on the supposition, that vapour is originally non-electrised. 

A body in order to be charged must be first insulated : and 
the charge will continue during perfect insulation ; but the latter 
seems unattainable. There is always a small degree of conducting 
power in the very Atmosphere, when at the maximum of dryness; 
and this is greatly augmented by what is called moisture: by 
which I understand diffused and suspended (not elastic and 
gaseous) Water. 

We can scarcely imagine a body more perfectly insulated, 
than the first particle of water, which, separating from vapour 
that has ascended into the higher Atmosphere, begins to obey 
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khe law of gravity. There are two sources from whence such a 
particle may obtain an Electric charge, viz. the surrounding air, 
■nd the vapour out of which it was formed : and which may 
(though in itself non-electric) afford to the water, now reduced 
many hundred fold in volume, a real positive charge. Appear- 
■nees likewise are much in favour of the opinion that the preci- 
pitation of water, in the higher Atmosphere, is sometimes effected 
hj a double affinity ; in which Electric air and gaseous water are 
mutually decomposed: the former seizing the Caloric, [Caloric had 
become, when this essay was read, a conventional term with this 
society, for the matter or cause of heat] the latter the Electric 
fuid. 

At all events, we are certain of the fact, that Clouds are iru- 
mutated and charged conductors. Franklin supposed, that 
clouds arising from the sea, were positive, those from the land, 
negative ; and that their rencounters in the air were the cause of 
thunder-storms. Kirwan and others go a little further, and say 
that a positive cloud (become such in the way I have stated) 
may affect another with a negative state by its approach, and 
thus attract it to form Rain. But all these explanations fall 
short of the phenomena. Had this been all the process, we 
should have known nothing of the Electricity of Rain : for a 
n^ative and a positive cloud would unite in those proportions only 
which should form non-electric Rain. In addition, therefore, to 
the union of the oppositely charged clouds, or portions of a cloud, 
to form Kain, there is an immense quantity of the electric fluid 
conducted by the Rain, as often as it falls from the Atmosphere 
to the Earth, in a maDner which I shall now endeavour to 
explain. 

Let k. L fig. 2. represent a stratum of air, [in section] in which va* 
pour is decomposing by the gradual loss of its Caloric : (the cause 
of this abstraction is not now the question.) The particles of 
Water thus separated and committed to the air subside, and arrive 
at the region of the upper clouds in a charged state. As soon as a 
sufficiently dense stratum of these particles is formed, we have 
the superinducing cause at the region m. m. m. by which the 
lower air may be rendered negative : and the accumulation of 
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such a haze, before Rain, is not a matter of suppodticm only, but 
of long observation. 

During this process, and while the negatiTe duurge is yet it a 
distance, there are clouds n. n. [in section] formed in a lower rsi 
gion, by the emission of vapour from the heated earth [and ooik 
densation in the colder air above.] 

The effect of the superinducing charge on such clouds mtj 
produce either the Cumulostratus, which appears to be a 
simple tmion of clouds ; or the Nimbua^ which is a union totft 
transmission of Electricity. The latter seems to take phce^ 
when the superior positive charge has become sufBciently intense^ 
by the continual increase of the bed of haze, to extend its nega- 
tive atmosphere quite down to the earth. The lower ciaofk 
spread [themselves] in this negative Atmosphere, and lose 
charge in it. They then attract, and are attracted by, the 
tive haze above ; and the first drops of Rain are [thus] formed 
The Hain opens an immediate communication with the Eartli; 
the positive Electricity, which before rendered the particles buoy- 
ant, streams down along with the Rain and through ii ; and 
the shower is propagated in all directions, till the whole mass of 
cloud is brought into action. 

The Rain may conduct in different ways ; the individual 
drops may receive an intense charge, at the moment of their 
formation and during their fall through the cloud ; which charge 
they bring to the ground, (see Read, July 20, 1789,) or the 
whole aggregate of floating, uniting, and falling drops, from the 
very summit of the cloud to the ground, may form one immense 
Conductor. The latter is exceedingly probable, and not incon- 
sistent with the former, which is fact. On the supposition that 
a sudden local^ shower is an Atmospherical conductor with its 
foot on the earthy we are able to assign a satisfactory origin and 
use to the spreading crown, which is frequently seen above it ; 
and in which we may discern an arrangement, tending from every 
side towards the dense part where the Rain is formed, in a 
manner not required by the simple law of gravity. These recti- 
linear or hairy portions are the collecting points of the conductor, 
formed in the positive haze, in consequence of the destruction of 
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ihe equilibrium [of its charge] which necessarily gives rise to a 
Wuw of the Electricity towards the conductor. 
^ But we have yet to account for the negative charge in the 
■bower ; which may probably originate from the following cause. 
Wken the Rain has commenced, and a certain part of the cloud 
hm begun to be disdbarged, there must ensue a horizontal (as 
■nil as a perpendicular) movement of the Electric fluid. If the 
il»wer is a soUtary one — and it is only such that we are now 
MasJdffMPg — there will be no conductor in the region of the 
douds and Rain, to receive or furnish the fluid in a hori* 
dbrection. The central positive charge will therefore 
itabKah a proportionate negative counter-charge around it, by 
4nviiig out the Electric fluid from a certain portion of the cir« 
comference into the Atmosphere. This efiect may be continued 
in ihe Rain, down to the ground ; and it will take place the more 
emtyy because the skirts of the shower are falling from that part 
«f the mass of cloud, where the union of the upper and lower 
strata has just been efiected : and where, consequently, the drops 
begin to AeiII nearly unelectrifled. The existence of a circle g£ 
wielectrified Rain, between the positive centre and the negative 
circumference, needs neither proof nor explanation, as it must 
necessarily happen. Let fig. 3 represent a perpendicular section 
of the Nimbus in fiiU action; the clouds n. n. being now absorbed 
into m. [and surmounting the shower :] the supposed extent of 
the positive and negative charges, in the clouds and Rain, are 
marked out by the same letters as before. It should be ob- 
served that the central space contains, not merely a conductor, 
but a highly charged one. In cases where the Rain is simply a 
conductor (which probably sometimes occurs) there will be no 
eharge in it[; and as to the transmission, we cannot obtain further 
proof of it than the previous and subsequent phaenomena. See 
Ready March 20, 1790. 

It remains only to ftdfil the present engagement, by showing 
wherein a local Thunder-shower difiers from the one we have been 
examining. The only real variation from the common process, 
appears here to arise from the intensity of the evaporation in the 
lower Atmosphere. Evaporation, we know, will go on, while the 
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surface of the earth, or the waters, possess a temperature greatfy 
exceeding that of the mean region of the Atmosphere ; although 
the latter should be already overcharged with vapour ; and so 
long as the lower Atmosphere continues warm and dry, it will 
neither permit the condensed product of this Evaporation to retan 
in dew, nor the charge of the lower clouds to permeate it, in (kv 
der to pass off into the earth. The lower clouds, therefore, le- j 
tain their Electricity, and together with the haze above them am-* ~< 
tinue to accumulate, till the surface of the earth, or the prominent 
objects upon it, become so far superinduced with n^ative Elec- 
tricity, as to receive an explosive discharge. The passage of this . ^ 
discharge I have concluded, firom observations made at diffexeot 
times on distant storms, to be from the centre of the Nimbus, , 
through the most depending part of the lower surface, into the 
earth ; as I have traced a vivid flash of light, from the very points 
of the Cirri constituting the Crown of the Nimbtis, into the Ctt- 
mulus, which adhered to the lower part of the latter. The for- 
mation of the Crown I have observed to take place, while the next 
adjacent cloud was already in the shower; and from the directiim 
in which the Rain continued to spread, I concluded that the dis- 
charge of the respective clouds speedily followed the expansion of 
this superior part, in this peculiar form. 

The distance requisite to enable an observer to trace this evor 
lution of the cloud, seems too great to admit of his also seeing the 
line in which the discharge takes place, from the lower part of 
the cloud into the earth ; but it is also far too small for another 
phaenomenon, which sometimes occurs, and which sufliciently 
proves the great elevation to which the haze is propagated before 
the storm. When the latter occurs about sun-set, it appears by 
the report of a correspondent, and my own observations [in con- 
nexion,] that the reflection of the rays from the aqueous par- 
ticles is perceptible in a kind of aurora, which we found in one 
instance to be not only visible, but conspicuous, at the distance 
of more than seventy miles from the seat of the storm. 

The Jlrst discharge in a thunder-storm may be concluded suffi- 
cient f(Tr opening the communication with the earth, in a single 
cloud; and may effect the purpose of emptying that cloud. But 
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it more frequently happens, before the storm, that many detached 
mocumulations, or an extensive chain of large clouds, have been 
formed. In these cases, the extent from which the fluid was drawn 
for the first discharge may be too confined: there may be occasion 
for many subsequent ones among the clouds, to equalize their 
Mectricities ; and lastly, it appears from lord Stanhope's theory, 
that at the moment of an actual discharge from the clouds into 
the earth in one place, a returning stroke may take place from 
the earth into the clouds in another. Consequently the number 
of explosive discharges, in a thunder-storm, ought not to be ad- 
mitted as an argument against the purpose for which it appears 
intended, viz. that of restoring, to the common stock in the earth, 
the Electricity which is accumulated in clouds, in order that these 
may descend in Rain. 

There are many phaenomena in Ready's Journal, besides those 
detailed in the foregoing extracts, which seem to prove that a very 
ready communication of Electricity sometimes takes place, be- 
tween distant places, at those seasons when Thunder-storms hap- 
pen. There must exist, for this purpose, a medium of conducting 
power superior to that of the lower Atmosphere, and of very great 
extent. Such a medium we may suppose to exist, in the haze 
arising from vapour decomposed in the higher regions; and which, 
being difiused over a large tract, and communicating with the 
earth only in certain places, the changes which take place in any 
one of these are partially felt, at the same time, in the others. 
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OF PERIODICAL VARIATIONS. 

Tmk Variations of the Winds and Temperature have be^oi shoirB 
1^ [lAve an intimate connexion with the Rains of our climate. 
TlMxe 18 another relation of the kind, much more generally at* 
l^ded to, and on which it might now be expected that I should 
niY aomething ; I mean, that of the Rain to the indications of the 
U^fumeter. 

That the Barometer descends gradually before rain, and rises, 
^hiring or subsequently to it, and thus indicates the return of £ur 
^i^AlItor, is matter too trite for me to enlarge on here: and that 
^ Alean of the observations is higher in the dry and fair periods, 
i^d consequently in the years in which these predominate,) than 
in iho wet ones, is what every attentive reader must have found 
^buwdawtly proved, in the Results which have been before him. 
Th^ reason of this must even have become evident; and he will 
D^vw scarcely need to be reminded, that the air weighs more when 
II U warmed and charged with transparent vapour by sunshine, 
A^^i when, being chilled by the long nights of winter it is shroud- 
mI in stormy clouds, and undergoing continual decomposition. 

I^t furnished only with these general notices, he will find him- 

^*^l a loss to explain many of the movements of the Column: 

i> i»v*^ ^'^y ^^ ^^ generally high in severe frost, or with a North- 

^» ^iud ; and why sometimes very low without the expected ac- 

^^jjyjoment of much rain. He will desire to account for those 

w $«tt*ps which it makes occasionally, without an obvious re- 

vttftexion with the changes of wind or weather ; and for its 

^^ 3n at other times, about a middle point of eleva- 

''^^ ost evident perturbation in the atmosphere is 
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oing on; and Bain and Thunder occur daily. Nor will the 
nddrai depresdons attending our Southerly gales, and the rapid 
lanner in which the former level is restored after them, escape 
lis enquiry. A clew to the chief of these difficulties is furnished 
ly the fact, now sufficiently ascertained, that the Atmosphere is 
ubject, like the liquid ocean, to the influence of the Moon's 
gravity, and that from this cause, operating jointly with the Sun's 
ittractive power, it has Us tides and currents. It was from the 
supposition of this, not indeed without some ground of observation, 
that I was induced to cast my Reports on the weather into the 
&rm of Lunar periods. I shall not undertake, here, to give the 
theory of the Lunar tides in the atmosphere. Indeed, what I have 
Utherto learned respecting them, appears to constitute but an im- 
perfect glimpse of this difficult subject : which will now possibly 
daim the attention of men duly qualified to investigate it ; to 
whose service the materials to be found in these Volumes (which 
constitute a greater store than I can pretend to use) are cheerfully 
dedicated. They will be extracted, however, the most readily, 
by those who wiU first condescend to go through the labour of 
proving, to themselves, the general correctness of the details of my 
progress hitherto. 

INFLUENCE OF THE MOON ON THE VAKIABLE PBESSUBE OP THE 
ATMOSFHEBE, ON THE TEMPEBATXJBE, WINDS AND BAIN. 

1. By the Moon^s change of place in her orbit. 

A series of observations, which I made in the year 1798, on 
the variations of the Barometer, in connexion with the Lunar 
phases, may be found, illustrated by a plate, in Tilloch's Maga^ 

zine.* 

In registering the movements of the Barometer at that time, I 
emfriloyed instead of figures a curve, traced &om day to day on a 
graduated Chart, sold for that purpose by a copper-plate printer 
in London. Finding by the specimen which accompanied these 
blank Registers, each of which served for a month, that the 

• Philo. Mag. vol 7, p. 366, &c. 



156 OF PERIODICAL VAUATIOlff. 

Moon'^s phases were to be inserted where they occurred, by an ap- 
propriate sign at the top of the column for the day, I adopted the 
practice; not without some previous though slight information on 
the subject. 

My observations had not proceeded far, before I perceived a 
coincidence of the ^greater elevations of the Barometer with the 
Moon*s First and Third qitartersy and of the greater depressions 
with the New and Full Moon. When the year had been com- 
pleted on my charts, I gave an account of the subject to the As-^ 
kesian Society ; a select company which met every fortnight, at 
the house of my firiend William Allen, in London, for the purpose 
of philosophical discussion. By this society they were favourably 
received and published: the substance of the paper was as fol- 
lows. 

In above thirty out of the fifty Lunar weeks of that year, the 
curve representing the movements of the Barometer changed its 
direction in such a way, as to be either falling, or at its minimum 
for the space of two weeks, under the phases of New and Full 
Moon ; and rising, or at its maximum for the like space, under 
the First and Third quarters. 

The remainder of the year presented exceptions sufficiently 
decided to forbid this coincidence being taken for a general rule. 
The case was sometimes indeed reversed, so that a low Barome- 
ter coincided with the Quarters, and a high one with the Full 
and New. And perceiving that the rule obtained chiefly in mode- 
rate and settled weather, and the exceptions when it was stormy, 
frosty, or inclined to thunder, I came to the conclusion, that the 
former mode of variation exhibited the regular Lunar tides; and 
the latter, such a mixture of tide and currents as might be ex- 
pected to belong to a perturbed state of the atmosphere. 

To ascertain the effect of each Lunar position, independently 
of the variations supposed to be produced by currents, I took 
the following method : The height of the column at the time of 
the occurrence of each phase was taken, and the separate obser- 
vations falling under each class reduced to an average ; which 
average was then compared with that of the whole of the ob- 
servations thus taken. 
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The mean of the whole was 299638 m. 



Average at Full Moon 29*906 

which is less than the mean ,0578 in. 
at Third Quarter 30153 

which is more than the mean ,1892 
at New Moon 297^9 

which is less than the mean ,2448 
at First Quarter 29*980 

which is more than the mean ,0162 
The result of each position was thus found, on the whole, to 
agree with the rule; but was by no means in proportion to its 
occasional manifestations. For, in the course of the first 
seven weeks of the year, there appeared three great elevations 
in the curve, the summits of which were nearly coincident with 
the First or Third quarter; and one of them precisely so with 
the Third quarter, at the extraordinary height of 30*89 inches. 
The Barometer was the same from which my observations are 
still registered, and was in perfect order at the time. The mean 
of the season was however a very high one; so that this pyramid 
stood on an elevated base. On the other hand, the most remark- 
able depression of the year, to 28-60 in., occurred only twelve 
hours from the time of New Moon ; and several other consider- 
able depressions were nearly coincident with New or Full Moon. 
I determined, upon this, to extend the enquiry : and I selected 
for the purpose the years from 1787 to 1796 inclusive, as they 
stood in the Register of the Royal Society. The results, ob- 
tained by the same method, were as follows. 
Mean of the observations taken out 29*818 in. 



Average at Full Moon . 29*7812 

which is less than the mean ,0368 in. 
at Third Quarter 298823 

which is more than the mean ,0643 
at New Moon . 29*7946 

which is less than the mean ,0234 
at First Quarter 29*8910 

which is more than the mean ,0730 
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It was not to be doubted that these numbera presented a more 
correct scale of the effects, than could be expected from any 
single yearns observations. Assuming therefore thfe eleraticm «f 
29*818 in. as the standard of comparison, I concluded that the 
Barometer is depressed, on an average, about a tenth of an inch 
by the change of the Moon's position from either quarter to the 
Full and New; and elevated in the same proportion by her re- 
turn to the quarters. It would have been more correct to have 
taken for the standard the mean of the whole ten years^ observa- 
tions in that Register, or 28*89 inches ; and to have stated the 
effects thus : the Barometer, on an average of ten years at Lon- 
don, suffers a depression of about a tenth of an inch, by the in^ 
fluence of New and Full Moon respectively : but at the Finrt 
and Third quarters the Moon^s influence is, in respect of position 
in her orbit, neutral; producing neither elevation nor depression 
in the Barometer. 

Having satisfied myself as to the fact of an influence of the 
Moon upon the variable pressure of the atmosphere, I proceeded 
to draw a parallel between this case and the tides in the ocean, 
thus: " I suppose therefore, that the joint attraction of the Sun 
and Moon at New Moon, and the attraction of the Sun pre- 
dominating over the Moon''s weaker attraction at the Full, tend 
to depress the Barometer, by taking off* from the weight of the 
atmosphere (its counterpoise) as they produce a high tide in 
the waters by taking off^ from their gravity : and that the attraction 
of the Moon, neutralized at the quarters by that of the Sun, 
tends to make a high Barometer, together with a low tide in the 
waters; by permitting each fluid to press with additional gravity 
upon the Earth." 

An objection was then anticipated, which might arise from 
the circumstance of the diurnal tides being the most con- 
siderable in the ocean; and the weekly elevations and depres- 
sions contributing, as they proceed, but a moderate propor- 
tion to each day's tide: whereas, in the atmosphere of these 
latitudes, where the weekly elevations and depressions go to so 
large an extent, the diurnal tide is scarce perceptible. This 
objection was attempted to be met by some reasons, founded on 
the very different physical constitutions of the air and ocean; the 
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AttCT being pretty uniform in density and composition; while 
he former is variable in these respects, and subject moreover, by 
;be rapid changes of the temperature which it undergoes, to cur- 
rents moving in different directions with much greater freedom 
than in the ocean. It was also stated that at Calcutta, where the 
weekly variation, (as in low latitudes generally,) is very small, a 
daily tide had been distinctly traced by the alternate elevations 
and depressions of the Barometer. I have also, since the date of 
this essay, met with strong indications of a daily tide in Regis- 
ters of a much higher latitude. 

This paper had in substance the foUowiog conclusion : ^^ It 
will be soon enough, however, to enter upon the Theory of the 
Atmospherical tides, when the facts shall have been examined ; 
and the influence of the Sun and Moon on the atmosphere esta- 
blished by more extensive observations. For this purpose the 
subject is now brought forward; and the co-operation of ob- 
servers in this or other countries is requested. The coincidence, 
as far as hitherto observed, is an important fact ; and should it 
be found to obtain generally, will lead to important consequences, 
and in the first place to a new and more satisfactory theory of 
the Barometer. The true reason, likewise, of the weather so 
frequently agreeing in its changes with those of the Moon (a 
coincidence which has long served to direct the predictions of the 
Almanac-makers) will be apparent ; and the Meteorologist will 
avail himself of this, to form probable conjectures on the changes 
likely to arise for a certain time, not exceeding that which limits 
the operation of the known cause or causes.'' 

Such was the state of my information on this subject twenty 
years ago [or in 1799]. The study of the Modifications of 
clouds, and the various phenomena connected with them, after- 
wards occupjring my attention, this particular enquiry was sus- 
pended ; and when, in 1806, I began to keep a regular Meteoro- 
logical Journal, it was with more general views. But being still 
desirous of putting to the test the opinion of a Lunar tide in the 
Atmosphere, I was induced, as already mentioned, to digest the 
observations in the form which seemed to afford the greatest 
facility for this purpose. It remains to show how far the purpose 
was fulfilled. 
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Plate 4 exhibits, in a system of curves, the vaziation of ii 
daily mean height of the Barometer through the Sobar fMF 
lB06-*7* I'hese curves are constructed from the Tables II. to 
XIV. inclusive, of my Observations, but with a different ff- 
rangement of the periods. For the sake of showing more evi- 
dently the influence of New and Full Moon, the periods aie hoe 
made to begin with the day of the Third quarter ; which happoa 
in this instance to be the first day of 1807* After a dotted com 
therefore, giving the variation from Dec. 22, 1806, to the end cf 
that year, the several curves a — 6, 6 — c, &c. carry on a series rf 
entire Lunar periods to the 21st of Dec. IBOy? at n, where the 
Solar year closes. 

To construct these curves, the Mean of the period is fint 
asci'rtnincd, and represented by a horizontal line. The reUtion 
of the Mean of each day to this standard line is next ascertained 
and inarkcd; and a curve, carried through the points thus found, 
rt'pn^HcntH the variation, at its proper extent above and below 
tho stiiudnrd. In doing this, the mean of the day on which i 
liUnnr phase happens, is made always to fall in the intersection 
%\( i\w curve with a perpendicular line, appropriated to that phase. 
Stinic iiu*(|ualitics of time in the intermediate parts of the curve, 
oci'iiHioiU'd by this arrangement, are remedied where need^, by 
u^iiiK <t>^ unequal scale of time in those parts. 

Ily thlN method the curves were all obtained of an equal length, 
4iiul |)r(*H(*iiting equably the relation of the Lunar points to the 
HaiHHiH'trical mean for the period. Their tendency to rise and 
l^ll at particular intervals, and their consent or opposition in such 
iiutvrniriitH, was thus also represented mdependently of the ah- 
A,«.'«i/c' plitrr of the Mean of the period^ or of that of each day^ 
tH ^'*«' Itnromvf rival scale. Each of the four horizontal lines, on 
>fc?u\ \\ tl»<' curves are made to play, has therefore an elevation pe- 

\\\\.\\ lo ItNcli*, and relative only to the curve in connexion with 
%'mvI» It i" vi(?wed: its absolute place in the scale of the Baro- 
.., ;x». M»Hy be gathered from the small curve at the bottom of 

v^ , n ; whore these Monthly means are laid down upon 

^ ' this Solar year, which is 29*815 inches. 

trivance was needful in order to exhibit the distinct 
mar position, unmixed with that kind of variation 
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om month to month, in the mean of the Barometer, which de- 
3nds on the season of the year; and of which an account has 
sen given, page 63-^^^^, founded^ it will be recollected, on a 
Lean of several years. 

To proceed now to the application— it is difficult not to be 
;ruck at first sight with the evident marks of system^ which these 
iirves exhibit, from the beginning to the end of the series. Were 
; possible to obtain, at successive equal intervals of time, the 
Tofile of the waves that roll after each other on the surface of the 
cean, and were we to reduce these to a scale in like manner, it 
s not to be doubted that the group would present elevations and 
lepressions indifferently^ in all parts of the scale of time; and 
he intersections of the curves would soon produce confusion in 
he picture. But it is not so, here — the wave occurs too often 
a the same place, and the intermediate depressions are too regu- 
ar, for us to admit, that what is called chance has any consider- 
iUe share in producing them^ or that they happen without a 
tcfinite cause. 

The most pronlinent feature of the piece may be said to be^ 
lie nearly constant elevation of the curve at the approach of 
^ull Moorir-^-^L very contrary result, certainly, to that found in 
•he year I7989 and sufficient, at first view, to invalidate the par^ 
•ial conclusion I then came to, that the true Atmospherical tide 
consisted, in part, of large depressions under this quarter. These 
elevations, however, wiU be found to have their apew^ for the 
nost part about two days before the Full; and to be going off at 
he time of the phase. That they are properly connected with 
ts approach, may be fairly inferred from the manner in which 
he curve No. 2 rises at this time from a great depression, as if 
)revented from taking an upward tendency by some unusual 
;ause, and become more elastic by being thus strongly bent down- 
ward. 

If we now turn to the New Moon, on the left of the plate, we 
)erceive its approach marked, by depressions chiefly in the fore 
>art of the year, and by elevations in the latter part. Yet the 
ictual time of this position, or rather a day or two af);er it, 
exhibits a strong tendency in the diurnal variation to return to 

VOL. I. B 
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the Mean cyf the period: and the same observation applies to 
both the other quarters ; which have also some peculiar oppoiiiB 
variations connected with them. The latter are conspicuous m 
the elevations which belong to the Third quarter in the first 
three periods, and in the depressions which attach to it in the 
last three; each however with an exception attached: see Nos. 4 
and 13. 

Enough has perhaps been pointed out, to satisfy the reader 
that in this year, there was a decided connexion between the 
Lunar positions and the mean daily movements of the Barome- 
ter: which deviated in the same direction about the same point 
of a Lunar revolution, whether the Mean of the season occupied 
the higher, lower, or middle part of the scale. 



A certain relation has been long since found to obtain b^ 
tween the movements of the Barometer and the variations of 
Temperature in the atmosphere : and very early in the course of 
these enquiries I perceived, on tracing the curve of the diurnal 
mean Temperature on the same scale, and referable to the same 
mean line, with that of the Barometer, that the connexion was 
almost constant between them. It is manifested in two different 
ways, which may be termed conjunction and opposition ; since in 
the one, the curve of the mean temperature accompanies (or pre- 
cedes or follows by a short interval) that of the Barometer, and 
in the other the two vary in opposite directions, often with a 
very near coincidence in time. See fig. 22, p. 165. 

Two degrees of Fahrenheit are equivalent, in these varia- 
tions, to a tenth of an inch in the Barometer. Such are the 
proportions observed in this figure, the parts of which are copied 
from some of the many periods I have traced in this way. When 
the two curves run in opposition through a period, they cross at 
intervals, and form a succession of rhombs, differing in magnitude 
according to the extent of the variation in either or both of the 
curves: when the two run in conjunction, the resemblance in the 
number and extent of the changes is often so close, that the one 
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ight easily be mistaken for the other. There are also many 
siiods in which both the kinds of relation appear ; and some in 
hich neither is very obvious. 

In. Plate 5, the variations o{ the daily mean temperature, 
ixoogh the Solar year 1806 — ^ are traced in curves, bearing the 
roportion already mentioned to those of the BarometCT5 and 
instructed in other respects on precisely the same plan as in 
^late 4. The corresponding numbers, on the curves in each 
^late, will serve- to connect those of the Temperature with the 
barometrical ones for the same periods. 

The place of the mean line of ea>ch period in the Thermo- 
metrical scale, is indicated in the curve at the bottom of the 
lite. 

These curves present features in some respects less striking 
ban those of the Barometrical variation; but which, when atten- 
Lvely examined, indicate equally the existence of a system of 
ariations, governed by the Moon's attraction, as a secondary 
aose; subject on the whole of the year, to the more powerful 
tifluence of the Sun, as he varies in declination. 

The greater variations of Temperature, it may be first re- 
marked, appear for the most part during this year in the intervals 
f the Limar phases : and there is a tendency in the curves, to 
pproach about the time of the phases to the mean line, com- 
lonly in order to cross it, and assume an opposite deviation; 
rom which they often return within the week, as before. The 
hange of the Mean of the period, again, from a lower to a 
igher place in the scale, or vice versa, according to the season, is 
Bected not so much by the gradual elevation or depression of the 
^emperature through the period, as by sudden bold sweeps of 
le curve in particular parts of it. Numbers 7 ^i^d 8 for the 
lunmer, and 10 and 12 for the autumn, approach to the former, 
r gradual mode of variation; while 5 and 11 may be cited as 
istances of a more rapid change of level. In each of the latter 
[iree periods, the curve assumes a decided tendency upward or 
ownward two or three days before the Full Moon, which it pre- 
erves through the following week ; the warm or cold weather 
oming in at once with this movement. Nos. 3 and 5 present 

B 2 
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almost equally bold upward sweeps, having their Nodes (if I 
may be allowed to use the term) about New Moon ; but these 
elevations do not hold their level afterwards. 

If we contemplate the cold periods, Nos. 2, 3, and 4, in con- 
nexion, their general character, notwithstanding a large depres* 
sion in each about the middle, will appear to be that of a rising 
Temperature by the influence of the New, and a falling one by 
that of Full Moon. 

In the periods from No. 5 to 8 of increasing Temperature, the 
near agreement in the time of beginning their most considerable 
elevations above the mean will scarcely be thought accidental. 
Period 5 takes its departure from the mean of 4, and closes very, 
little above that of 6: this period has hence, in effect, five points 
of intersection with the line ; which limit four distinct and con- 
trary oscillations of Temperature, each performed in the space , 
between two Lunar phases. 

Lastly, in the three periods of descending Temperature, Nos. 
11, 12 and 13, there are six or seven depressions nearly coinci- 
dent with each other in time. I can scarcely omit to notice here 
the beautiful manner in which the curve of the mean Tempera- 
ture (like that of the Barometer) sometimes proceeds in gradually 
increasing and decreasing oscillations, about a general level or 
line of direction, which it has assumed for a few days. Period 
8 has two examples of this, one below the mean line, the other 
above it : by the latter the Temperature was carried, on the 22d 
©f the Seventh Month, to the higher extreme of the year : and 
No. 1 1 presents a third, in the course of which three weeks of fine 
weather (which had been attended with an appropriate variation 
of both instruments) broke up, and gave place to the Autumnal 
rains. 

The Barometrical variation will be found, on comparing toge- 
ther the two systems of curves, to be mostly in opposition to, but 
at times in conjunction with, the Temperature. In the early cold 
periods, and in the fine weather of summer, opposition will be 
found predominant; but in the decline of the year, when the 
atmosphere is losing both heat and water, the two curves often 
vary in the same direction. 
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Fig. 22 contains specimens of Barometrical and Thermometri- 
cal curves in each state of relation. In the first pair, the season 
being frosty (the time, the first ten days of 1807) the Barometer 
nnges high, yet descends a little, to meet an elevation of the 
Temperature above the mean of the period, in the first week. 
After this, with a South wind, the two curves suddenly change 
places, making an intermission of short continuance in the frost. 



Fig. 22. 




Ttr.'it. Frost 




1807. 




Per.a. Heat 



Per:/J2, Rain. 






In dry hot weather we have the reverse of this arrangement : 
the Ten^perature forming oscillations above the mean, and the 
Barometer an opposite curve below it. Such is the character of 
the variation for the space of eight days following the 18th of 
the Seventh Month, chiefly included in period 8, apd represented 
by the Second pair. 

The third pair is a specimen of the agreement in direction of 

the two curves, when the season is tending to Rain. Here we 

ha?e the Temperature above the mean, but descending ; and the 

Barometer jbelow it, descending also: a slight opposite movement 

hemg felt, at the same time by both instruments. This specimen 

is a part of Period 12, beginning the 1st of the Eleventh Month: 

and it is by no means the most interesting example which my set 

q{ curves, as far as already made out, would present. This week 

fiumished about an inch of water^ to the rain-guage at forty-three 

feet elevation, 
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We have next to enquire into the connexion of tliese Tuiii 
tions with the changes of Wind, and distribution of RaiB k 
each period; which will be found strikingly unequal, and <|iiilB 
as much influenced in this year by the Moon^a poritbniiAi 
variation of the Barometer. 

I shall first put down the Rain for this Solar year, in a fin |^ 
calculated to show its relation both to the phases and periodi 
In dividing it, the day of the phase was considered as the midik 
poi7it of a week's rain ; and where any quantity fell on a dij 
equidistant between two phases, it was referred to that with tk 
lowest Barometer. 



Period. 


Last Qr. 


New M. 


First Qr. 


FullM. 


LastQr. 


1. 


.... 


.... 


. • • • 


0-04 


0-05 in. 


2. 


• • • • 


a . • . 


0-27 


0-21 


• • • • 


3. 


0-39 


0-31 


• • • • 


0-24 


0-01 


4. 


001 


0-25 


001 


0-02 


• . • • 


5. 


0-37 


• • • • 


017 


» . • • 


0-04 


6. 


• • . • 


1-67 


0-79 


.... 


• • • • 


7. 


0-82 


1-22 


. • • • 


. • • • 


• • • • 


a 


• • • • 


• • • • 


0-05 


• • • . 


0-01 


9. 


0-25 


0-08 


109 


001 


0-03 


10. 


0-28 


0-05 


0-65 


• • • • 


0-41 


11. 


0-41 


0-13 


0-02 


. • • • 


0-52 


12. 


0-46 


0-21 


1-42 


on 


0-49 


13. 


0-64 


• • • • 


0-16 


• • . • 


. • • • 


Totals 


3-63 


3-82 


4-C3 


0-63 


1-56 j 
3-63 3 













5-19 
Add one-third for the level, the guage being at an elevation of 
43 feet 1*27 154 0-21 1-73 



Rain at the ground 5*09 



6-17 



0-84 



6-92 



Total for the Solar year 19-02 in. 

eat and almost positive dryness of the Full Moon 
ig this year, is thus rendered equally conspicuous 
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vith the derations of the Barometrical curve by which it was 
accompanied. 

The immediate cause of both will presently be shown to be, 
the prevalence of Northerly winds during this part of the 
Ltmar revolution. 

A space of eight days being taken out of each period, for the 
New and Full Moon respectively, with the phase as nearly as 
could be in the middle of the time, the daily observations on the 
wind were found to number as follows : 

Winds. NewM. FuU M. 

N and NE 13 20 

N-West 7 21 

West 19 ..15 

S-West 33 17 

S and SE 6 4 

East 5 11 



Totals 83 88 

The North-west, which has been already shewn to be our fair 
weather wind, appears here thrice under the aspect of the Full, 
for once under that of New Moon : and the North and North- 
east are more frequent in the former, in the proportion of three 
to two. 

On the other hand the New Moon, which exhibits so many 
depressions of the curve, has about double the number of South- 
west, and a proportion of three to two of South-east winds, com- 
pared with the full. 

The West wind predominates here in the division allotted to 
the New ; and the East, to more than double, in that of the 
Full Moon. I do not consider this disparity as so much con- 
nected with wet and dry, as the former between the Northerly 
and Southerly winds. But so far as it is concerned, the East 
wind appears to have been productive rather of Rain ; as will 
appear by the following statement, in which a week's observa- 
tions are taken out, for each quarter, with the phase in the 
midst. 
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Winds. Fint Qiw Thiid Qk 

N and NE 8 21 

N-West 9 6 

West 20 10 

S-West 26 13 

SandSE., 2 8 

E 9 



Totals 66 67 

Here the Third quarter, which is the wettest phase, has thriee 
the amount of Easterly winds that appears in the First : and 
only half as much South-west. But in a very dry year, it is 
not so easy to decide from what quarter we receive the rains, as 
when the cases of heavy rain are multiplied. 

On the whole of this year, a connexion between considerabk 
depressions of the Barometer and the more copious rains is suiB^ 
ciently apparent ; although there are large depressions attended 
with but little rain. For the former, see periods 3, 6, 10, 11, 
12, 13, and for the latter, 2, 5. In periods 3, 4, 7 and 9, there 
are examples of rain connected with a mean height of the Baro- 
meter, and a mean Temperature for the season. 

The influence of the Moon on the Temperature and density 
of our local atmosphere appears therefore, with respect to these 
more obvious and frequent changes, to be exercised chiefly 
through the medium of the Winds. It is a secondary effect of 
her varied attraction; which continually tends to change the 

■ 

bearings of the different currents, in motion in the great body of 
the atmosphere ; and we are thus successively involved in all 
their naodifications. Not but that there are seasons, in which 
the predominant Solar influence is exerted, to a degree which 
renders these Lunar changes of small consequence : and when, 
in spite of the various aspects of our attendant planet, we are 
drenclied with id,m or parched with drought for months toge- 
ther.* 



• " By what law of Nature is the atmosphere governed ? We have not had 
any rain, generally speaking, since last harvest, (date, Feb. 19, 1777.) Springs 
have not yet begun to rise, deep wells in general want water, and many ponds 
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The variation of I8O79 like that of 1798, appears to be in 
^reat measure peculiar to the year in which it is found: and 
it gives place in the succeeding years to a different set of combi^ 
nations. 

The elevations of the Barometer about the Full Moon, for 
instance, which appear in I8O7, are found in much less propor- 
tion in the next year ; and in 1809 they mostly yield to depres- 
sions in the same place : the New Moon acquiring in the mean 
time longer and more numerous elevations. 

With regard to Temperature^ again, the different positions 
afford different results as the years proceed. In I8O79 the ave- 
rage of the mean Temperature taken upon each day through the 

are qoI yet filled ; even the sqr&ce of the earth is not satbfied,** Marshall ; 
Minutes, &c. on Agriculture in the Southern counties, 

The same — '' June 23. The spring seed-time was moist, but not remarkably 
wet : the clouds reserved their bounty for May and June. The middle of May 
was very wet, and so i^ the middle of June. The last ten days haye been, 
except one, uniformly rainy. Last night, it poured for eight or nine hours ; 
perhaps never more rain fell in so short a time ; the ground was never so wet 
since the deluge !** 

The same — ''July 16. From 23rd June to the 8th instant, there was scarcely 
a fair day. The rain set in June 13 : it therefore lasted 26 days, with scarcely 
one fair day intervening. The attendant circumstances were these. The Ba- 
rometer havered about changeable^ and seemed to watch the motions of the wind, 
which was generally SW. Whenever it veered round to the Northward, th§ 
air got heavy ; but as soon as it returned to its old station, the Barometer as 
regularly got back to changeable. 

*' Tfie impotence of the Moon was fully proved : she became full, ^lifted her quarters^ 
and even changed^ without the least effect. The wind alone seemed to rule : for as 
soon as it was fixed in the North, the rain ceased, ana before it had been eight 
and forty hours there, the weather changed from very cold, for the time of year, 
to very Ijot. fhe change of the wind was preceded by a very heavy squall in 
the night.*' 

On these facts I would remark as follows. The law by which the atmosphere 
was on this occasion governed, appears clearly to have been the ordinary law of 
compensation. A long dry time preceded a long wet one : and the (listribution 
of wet and dry, instead of being comprised within a month, (as is often the 
case with us,) occupied three whole seasons ; the dry extending from the Autum- 
nal Equinox to the Vernal ; the wet, from the latter to near the point of highest 
temperature, a month after the Summer solstice : when the Southerly current 
suddenly shifted its range, and we were again placed in the dry air returning 
from the Northward ; which, together with a clear atmosphere above, brought 
on a free radiation and warm weather. " The impotence of the Moon'* during 
the rains, appears to have been a consequence of the absolute controul of the 
Sun over these currents through the season. 



170 OF PKKIODICAL VAmiATIONB. 

twelve periods, exhibits a very regular appearance. The Tem- 
perature thus obtained being laid down in a curve upon the 
Mean of the whole, it is found to descend below the mean line, 
in the intervals between Last Quarter and New Moon and Fiist 
Quarter and Full Moon respectively, the depressions being car- 
ried a little beyond the latter phases : it then rises more abruptly 
than it fell, and the elevations thus formed in the alternate inter- 
vals go off before the arrival of the Quarters. But in the twot 
following years, the parts occupied by these elevations were 
found by the same method to be passing off into depressions; 
and those before occupied by depressions first rising to the mean 
line, and then becoming elevations. 

The mean Temperature of these respective intervals for 1807> 
taken at equal distances and with a clear day allowed after each 
phase, were found as follows : 

Mean Temp, from Last Quarter to New Moon 4<7*04'' 

New Moon to First Quarter 49-66^ 
First Quarter to Full Moon 47*67^ 
Full Moon to Last Quarter 4978° 

The proportions^ only of the rise and fall would have been 
somewhat different, had the Temperature been taken strictly from 
phase to phase. The Temperature of our atmosphere during this 
year was therefore alternately elevated and depressed, to the 
amount of at least two degrees in each Lunar week, by some 
cause connected with the Moon's positions ; which yet did not 
operate precisely in the same way in the following year. Indeed, 
the curve of the Lunar mean Temperature for 1809, obtained in 
the manner before mentioned, is in its general appearance a con- 
trast to that of I8O7. 

The Full Moon week also loses, in 1808, its dry character ; 
which is not immediately taken up by another phase : it exhibits 
in this year about four inches of rain: and rather more in 1809. 
The wet phase in 1808 is the First Quarter ; and it is so again, 
though with a smaller excess over the other quarters, in 1809 ; 
the Last Quarter becomes drier in proportion. 
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The relative changes in the direction of the prevailing winds, in 
each part of the Lunar period, for these two years, have been as 
yet but imperfectly examined. 

A great depression in the Barometer appears in I8O79 in the 
period No. 2, which goes off with a remarkable upward sweep of 
the curve, about the time of Full Moon. There are nearly pa- 
rallel depressions, equ^y conspicyous, in the two following years. 
In 1808, the sudden rise after the crisis occurs twenty days 
earlier in the year, and with a like relation to the First Quarter: 
in 1809, it is about twenty days later, and attached in like manner 
to the time of New Moon. It is remarkable that in each case the 
foil pressure was restored chiefly by means of Southrwest winds ; 
and without any excess of rain, or storm of wind. Such periodical 
large movements, and in the backward order of the phases in this 
instance deserve notice; as being probably connected with extensive 
changes in our Northern atmosphere : perhaps with the shifting, 
through several degrees of Longitude and Latitude, of the range 
of the larger currents, which depend on the Sun's progres£| in 
North or ^puth declination. 



Being curious to know whether the difference of the Lunar po- 
sitions, which occasioned so unequal a distribution of the Rain, 
had a similar effect on the Evaporationf I took out weekly por- 
tions from my Tables^ with the phase in the midst of the time, 
as before for the rain ; and found that even in I8O7 and the latter 
part of 1806, the amount of Evaporation for twelve periods under 
the Full Moon was 9*84 in. the same under the Last Quarter 
being 9*55 inches. And having formed an average, for the three 
years of which I have more particularly treated, the amounts raised 
in equal times, under each phase, were found so nearly alike, as 
to render the conclusion inevitable, that the Lunar positions^ 
however they may affect the distribution of the Rain, produce no 
sensible difference in that of the Evaporation. 

This process is nearly a continuous one through the year: it ijs; 
an effect of the temperature of the water, modified by the greater 
or less velocity of the wind agitating its surface, and diffusing the 
vapour produced. But Rain is an occasional process ; and ap- 
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pears to require a more complex arrangement of causes, at least 
for its prevalence in a given district. We have, here, to take 
into account the Temperature and Electricity, absolute and re^ 
lative, of both the earth and atmosphere ; the relative temperature, 
moisture, and perhaps, electricity of different simulUmeous 
currents, [in the latter;] the direction of these with regard 
to neighbouring seas and continents, and to the slope or ex- 
posure of the district itself ; and lastly, as it seems, the Moon's 
influence. 



I have now to give some account of this influence as exercised 
on our atmosphere, 2ndly^ according to the MootCb place in 
Jforth or South declination. 

The inquiry into this part of the subject was first proposed to 
me by Silvanus Bevan, junior, of London, lately deceased. What 
I shall ofier upon it is principally derived from his minute and 
accurate examination of the data furnished by my Register. 
Other parts of the work had been before improved by his assist- 
ance ; and the diagrams were nearly all finally prepared by his hand 
for the engraver. Had his life been prolonged until now, I still 
should not have been satisfied to conceal the obligations thus con- 
tracted to my afiectionate friend and zealous coadjutor ; in whom 
a large natural capacity matured by study and practice was joined 
to great correctness of taste and judgment : and (what is a yet more 
pleasing reflection) his mental qualities were enhanced by the 
faith of a Christian, by an unblemished conduct and polished 
manners. His bodily constitution was however so feeble, that the 
utmost care over it sufficed not quite to middle age; and at the 
approach of the late winter, [1819] a pulmonary complaint, be- 
fore habitual, became exacerbated to a degree which speedily 
brought on his dissolution. 

The object of this enquiry, (which my deceased friend had left 
imperfect,) may be thus stated. Since it is evident that the 
Moon exerts an influence, through the medium of the winds if not 
also directly, on the atmosphere of these Latitudes, the effects 
ought to be felt in a greater degree when that planet, by acquiring 
her highest North declination, becomes at her meridian altitude 
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almost vertical to us, than when, being South of the Equator, she 
is vertical to a distant Latitude in the other hemisphere. To as- 
certain this, it was necessary to submit some part of the observa- 
tions, in my First volume, to the like test as in the case of the 
Lunar phases ; by comparing, in detail, particular results with a 
general average. The years I8O7 and 1816, the one the driest, the 
other the wettest of a series of eighteen years, were selected as first 
entitled to notice ; and the results have proved of greater value 
than either of us had anticipated. It is evident from these two 
years alone, that not only the variable pressure of our atmosphere, 
but its mean temperature likewise, and the periods of the depo- 
sition of rain, are modified by the Moon's declination. Thus, 
another important feature is added to this already complex sub- 
ject : and the same anomaly, arising from the combinations of dif- 
ferent causes producing the phenomena, is found here also — that 
particular results appear in opposition to a general rule: which 
rule is yet in the end satisfactorily established by general 
averages. 



[Having paid a just tribute of regard to the memory of the dear 

friend whom I have mentioned, I shall in this place throw before 

the Reader some reflections, calculated to allay the chagrin he 

may have felt, on looking over this Second Edition, at finding this 

very interesting enquiry prosecuted no further than before. It 

has not been for the want of labour bestowed, on my part : I have 

gone through computations which have occupied a considerable 

portion of my time, in retirement in the country; and I do not 

repent this application of my time ; but to have published the 

Results in a crude state, and unformed into system, would have 

been quite another matter. I have now, (I own it with regret, 

and with some degree of shame for my country,) neither coadjutor 

nor encouragement. Science is become a mercenary scramble — 

there is no nobility of purpose left in it, or concern for the common 

good — every one seeks his own, and (what is worse) to bear down 

another. What may be the cause of all this, except that we have 

fallen into religious and political difierences, I know not ; but I 



174 OP FEBIODICAL YABIATIONS. 

• 

am not myself conscious of having given just occasion for shyness 
to my friends in science. Ahis ! I have perhaps forgotten that I 
am now sixty, and that many of the companions of my early stu- 
dies are gone hence ; or are, like myself, sated with the feast ; and 
solicitous only to put their houses in order, and leave an mitar- 
nished name. Well ! Let posterity make use of the materials we 
have provided, and build on our foundations. I am not solicitous 
for further fame on earth ; and I have learned (I thank God !) 
to despise the senseless imputations cast, by too many, on 
studies of the nature of those in which I have been engaged. 
I believe still, that we are worthily occupied, as rational creatures, 
in tracing the ways of Omnipotence, in investigating the creation, 
and the laws to which it is subject. — 

In the prospect of being enabled, at some time, to publish them, 
I have taken off, and continue yearly to preserve, the Barometrical 
curves, traced on the face of the Clock mentioned in my Intro- 
duction : the daily mamma and minima of which are inserted in 
my Observations. I have likewise cast the Mean Observations 
on the Barometer, Thermometer, and Rain in Lunar periods^ on 
the plan here exemplified. In the progress of these calculations, 
and in the comparisons into which they have led me, 1 have seen 
much to convince me that we are, as yet, only on the confines of 
a vast field of research in this department of science. Why Me- 
teorology should not be thus explored, and become, as Astronomy 
has been, through so many ages, the subject of the labour and 
co-operation, the correspondence and controversies of men of en- 
larged minds, I am at a loss to conceive. Surely there is nothing 
presumptuous or profane, (much less weak and crazy,) in a know- 
ledge of the material elements, and their changes ; and in the ap- 
plying this knowledge to our benefit in the affairs of life ; as in 
agriculture, navigation, and the like. Observation and fair induc- 
tion, and further research grounded on such attainments, form the 
only method I can recommend to my successors, for the prosecu- 
tion of these studies ; and I shall now dismiss the digression, 
heartily wishing success, and the enjoyment of the fruit of his own 
industry, to every honest labourer in my favourite occupation.] 
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BABOMETBICAL AVERAGES, IN HALF-PERIODS OF LUNAR DECLI- 
NATION : FROM 29 — 30 DEC. 1806 to 20 dec. I8O7, or three 

HUNDRED AND FIFTY-FIVE DAYS AND A HALF I MEAN OF THE 
WHOLE 29*816 INCHES. 



Per. 
1 
2 


Days. 
14 
14 


Moon . South, 


Days. 
13i 
13 

131 
131 
14 

131 
14 

131 
131 
14 


Moon North. 


Dajrs. 

271 
27 
271 
271 


Mean of both. 
29-957 in. 
29-765 


30178 


4-221 


29-732 


—225 


29-676 


—089 


29-860 


+095 


3 

4 


14 
14 


29-928 


+018 


29-892 


—018 


29-910 


29-907 


+ 105 


29-694 


—108 


29*802 
29-724 


5 

6 

7 

8 

9 

10 

11 

12 

13 


131 

131 

131 

131 

14 

131 

131 

13 

131 


29-970 


+246 


29 486 


—238 
—046 
—025 


271 

27 

271 

27 

271 

271 


29-927 


+044 


29-837 


29-883 


29-972 


+026 


29-921 


29-946 


29-789 


+022 


29-744 


—023 
—010 


29-767 


29-847 


+009 


29-866 


29-856 


29814 


+056 


29-705 


—053 


29-758 


30-005 


+ 136 


14 
14 
14 


29-738 


—131 
+034 


271 

27 

271 


29-869 


29-486 


—036 


29-556 


29-522 


29-648 


—206 


30-042 


+ 188 


29854 


]V 


lean 




29-857 


]V 


lean 


29-775 


I 


^ean 


29-816 



Note. — ^The spaces taken are those during which the Moon wan 
successively in N, and S declination : the fourth and seventh co- 
lumns show the quantities by which the average height of the Baro- 
meter for those spaces fell short of, or exceeded the average of the 
period, as given in the last column. 
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AVraULOKB OF THB BABOMBTSB AND THtBMOiam Df QVlSttii 
PBBIOD0 OF LUNAB DBCLINATIOM, VBOX THB 3d OF 1r BiL 
(jAN.) TO THB ^D OF 12rH MO* (l>BC). ISO?) O* ™>B 



HUNDBBD AND FIFTT-FIVB DATS. 



Meim Temperataie iS'lSS". 



Full South Declination. 


Mean DeeUn. Moon goingN. 


Per 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 


Days. 
7 
7 
7 
7 
7 
7 
7 
7 
7 


Barometer. 


Thenn. 


Days. 
7 


BttiODietw* 


TbBDn. 


30-203 


4- -389 


3336 


29-938 


4--124 


34-69° 


29-434 


—•380 


33*25 


7 
7 
7 
7 

6 
6 
7 
6 
6 
7 
7 
6 
86 


29-687 


— 127 


43-32 


30161 


4- -347 


35-03 


29-810 


—•004 


39-14 


29-691 


•123 


37*93 


29-997 


4-183 


37-54 


30-016 


4- -202 


5450 


29629 


— -185 


60-36 


29-943 


+•129 


60-36 


29-721 


—•093 


51-88 


30-024 


4- -210 


58-61 


29-866 


4-052 


61-92 


29-844 


4- -030 


66-32 


29-708 


— 106 


69-32 


29-792 


—022 


65-75 


29-887 


4-073 


79-29 


7 
7 
6 
7 
90 


29-769 


— -055 


54-07 


29-903 


4- -089 


45-83 


29-786 


4--172 


58-46 


30-071 


+ -257 


58-39 


29-510 


—•304 


44-21 


29-391 


—•423 


39^69 


29.808 


—•006 


32-39 


29^661 


— 153 


33-54 


29-852 


Means 


48-57 


29-789 


Means 


49-57 
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. B. The spaces are as nearly as possible those which have the 
«i*s greatest N or S declination^ or her position on the Equator 
leir middle. The differences of the Barometer refer in this Table 
le general average only, or 29^814 in. 

Mean of the Barometer 29*814 in. 



Full North Declination, 


Mean Declin, Moon going S. 


Days. 

7 
7 


Barometer. 


Thenn. 


Days. 

6 
6 

7 
6 

7 
7 
7 
7 
7 
7 
7 
7 
7 
88 


Barometer. 


Therm. 


29-375 


•439 


36-39 


30^392 


+•422 


33-50° 


29-906 


+ •092 


38-93 


29^699 


— 115 


39-83 


7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
91 


29-789 


•025 


34-96 


30^102 


+ -292 


38-04 


29-501 


—•313 


48^82 


29^704 


•107 


38-33 


29^388 


—-426 


52-25 


30^051 


+ -137 


54-36 


29822 


+-008 


5793 


29-954 


+-140 


58-64 


29-844 


+-030 


58^25 


29^945 


+•131 


6M4 


29^728 


— -086 


65-79 


29-844 


+•030 


62-86 


29^806 


— -008 


57-43 


29929 


+•115 


62-07 


29714 


-100 


55^04 


•29^740 


•074 


5311 


29-667 


•147 


53^32 


29^598 


—•216 


4557 


29-743 


•071 


3754 


29^316 


•498 


3539 


30-125 


+•311 


36-04 


30^202 


+ •388 


3218 


29-724 


Means 


48-66 


29-881 


Means 


47-53 



^OL. I. 
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In the Table, page 175, the Barometrical observations (as 
3554 days of 1807 are reduced to averages, on half-periods of 
13, 13^ or 14 days; during which the Moon was in North or 
South declination. These are contrasted, in each case, with tk < 
Mean of the whole period. In ten out of thirteen cases, the 
Barometer averaged above the mean, while the Moon was ia 
South declination; and below it, while she was in North declins- , 
tion: three exceptions appear, which belong to the winter. 

The total results are these. 

On 177i days with the Moon South ... 29*857 

On 178 days with the Moon North 29-776 

Mean of the 355^ days 29*816 in. 

Elevation for her position South of the 

Equator -041 

Depression for her position North *041 

A similar calculation of averages having been made for 356 
days, from the 24th of 12th Mo. 1815, to the 13th of the same, 
1816, but without descending to half-days in dividing the periods, 
the results are as follows : 

On 180 days, Moon South 29*765 

On 176 days, Moon North 29*704 

Mean of the 356 days 29*735 in. 

Elevation for her position South '030 

Depression for her position North •031 

The Barometer having stood lower and ranged less in this year 
than in 1807, the variation for declination is less in amount ac- 
cordingly. The cases which appear against the general rule, or 
in which the Barometer averages higher under a North declina- 
tion, form in this year a majority, occurring in seven out of thir- 
teen periods ; and of these seven, Jive clearly belong to the sum- 
mer half-year. 

In the Table, page I76 — 7> ^^^ mean Temperature is taken 
along with the mean heights of the Barometer for 1807^ and each 
period is divided into quarters. The intention of this was, to 
ascertain separately the respective effects of a full South, of a 
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all North, and of each kind o£ mean declination. In making up 
he results, the Rain for each of these quarters, ascertained by 
i separate calculation, and corrected for the elevation of the 
gaage, is likewise inserted. The results are, 

1. For the quarter period in which the Moon was in Full 
South declination: Barometer 29*852 

l)emg above the general mean '038 in. 

Thermometer 48'57°, 

being below the general mean '01^. 

Rain 3*56 inches. 

2. For the quarter period in which the Moon was coming 
North across the Equator, Barometer 29*789 

klow the general mean '025 in. 

Thermometer 49'57', 

above the general mean 1*00^. 

Rain 4*96 inches. 

3. For the quarter-period in which the Moon was in Full 
North declination. Barometer 29*7^4 

below the general mean '090 in. 

Thermometer 48*66% 

above the general mean -08°. 

Rain 6*67 inches. 

4. For the quarter-period in which the Moon was going 
South across the Equator, Barometer 29 '881 

Thermometer 47'53°, 

below the general mean 1*05^. 

Rain 3*72 inches. 

Having constructed a similar Table for a space of 355 days, 
^ginning the 28th of the 12th Mo. 1815, and ending the 17th 
f the same, 1816, I found the results as follows; the general 
Qean of the Barometer being 29723 inches; of the Thermome- 
er 47*09°; the Rain taken at the level of the ground. 

1 St Quarter-period, Barometer 29*797 

above the general mean *074 in. 

Thermometer 46*14% 

below the general mean 0*95^ 

Rain 665 inches. s 2 
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2d Quarter-period, Barometer 29*793 

above the general mean ...« "OJOin. 

Thermometer 48-7y, 

above the general mean 1 *64^ 

Rain 8*21 inches. 

3d Quarter-period, Barometer 29*559 

below the general mean '164! in. 

Thermometer 4700° 

below the general mean 0*09° 

Rain 9*99 inches. 

4th Quarter-period, Barometer 29*678 

below the general mean 0*55 in. 

Thermometer 46*51° 

below the general mean 0*58° 

Rain 5*49 inches. 



Summary of the effects in these two years. 

1. With the Moon Full South. 

Barometer "1 j, fabove mean falling 1 ^ fabove mean rising. 
Temperature ? § •{ about mean r S ^ *^ lowest average. 

Rain J ^ l^the minimum quantity J "^ linear the minimum 



quantity. 



2. With the Moon coming North. 



Barometer '\ ^ fbelow mean 1 ^ fat highest average. 

Temperature > § 4 at highest average r S ^ *^ highest average. 

Rain J ^ l^much increased J '^ l^much increased. 



3. With the Moon full North. 



Barometer "1 ^^ fat lowest average 1 ^q fat lowest average. 

Temperature \^ \ about mean falling f S ^ about mean. 

Rain J ^ ^the maximum quantity J '^ J,the maximu 



(^the maximum quan- 
tity. 



4. With the Moon going South. 



Barometer "1 ^^ fat highest average 1 ^ fbelow mean rising. 

Temperature > § S at lowest average r ^ 1 below mean. 

Rain J "^ [^nearly at the minimum J ^ ^the minimum quan- 

tity. 

The most considerable and striking effect of the Moon's posi- 
tions in declination here exhibited, is certainly that of the unqual 
distribution of the Rain : which I shall therefore first notice. 

It appears that, while the Moon is far South of the Equator, 
there falls but a moderate quantity of rain with us ; that while 
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she is crossing the Equator towards these latitudes, our rain 
increases; that the greatest depth of rain falls, with us, in the 
week in which she is in Full North declination, or most nearly 
vertical to these latitudes ; and that during her return over the 
Equator to the South, the rain is reduced to its minimum quan- 
tity. And this distribution obtains in very nearly the same 
proportions both in an ea^tremely dry^ and in an ewtremely wet 
season. 

The next point to be attended to is the Temperature in which 
the two years exhibit (in this respect) some striking coinci- 
denses. 

In both years, the Temperature is at its highest average (for 
the period,) while the Moon is coming North over the Equator. 
During her continuance in North declination, the temperature in 
both passes the mean of the period, descending. In the dry 
year, it attains its lowest average while she is proceeding South 
again: but in the wet year, this takes place in the following week, 
or while she is in full South declination. 

I have already exhibited for the year 1807, ^^ unequal distri- 
bution of rain, as well as a periodical variation of Temperature, 
connected with the Moon^s phases. It will be proper for the 
reader's satisfaction to recur to these, and to show that both in 
I8O7 ^^^ 1816, the effects which I have attributed to the Moon^s 
position in declination, are distinct from those before shown to 
arise from her change of place in revolution. 

The Moon was in her Third or Last quarter on the morning of 
the first day of I8O7 ; she returned to the same phase, after hav- 
ing made twelve revolutions in her orbit, early in the morning of 
the 22d of the Twelfth month of that year. 

There was a New Moon on the afternoon of the 30th of 12th 
Mo. 1815; and again, after twelve revolutions, on the 18th of 
the same month, 1816. 

The reader will find, on comparing these intervals of time with 
those taken for the declination, that thirteen periods of the latter 
tiearly correspond with twelve revolutions; consequently the 
iVf oon must have presented every variety of phase, during these 
spaces, in conjunction with any given degree of North or South 
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dedination; and evetj vaxiety of the latter t ^g ^nkm whk 
given phase: a state of things whidi eAetually ptedndsiiiil 
ascribing to the one, any Tariation pnsented, ifpoii Ae mM 
a neariy coincideni spacB oftimSf by ihe other. 

The diminution of the average rain for the weeks of Foil 8i 
declination, was therefore, in 1807» independent of the diji 
before attributed to the influence of the Full Mocm in that ye 
which was a still more striking phenomenon. Let us see hor 
case stood, in this respect, in 1816. 

Having divided the rain for this year also, accordfaig to 
phases aboutj and between which it fell, and likewise compi 
the mean Temperature for each of the spaces (which are hen 
nominated weeks) the results are as follows : 

In 1816, 

For the week abeui New Moon, 

Rain 611 in. Temp. 47'l(r 
For the week aUmt First Quarts, 

Rain 10*10 in. Temp. 4&eff 
For the week about Full Moon, 

Rain 913 in. Temp. 4717* 
For the week about Last Quarter, 

Rain 5-51 in. Temp. 48-39^ 

Total 30-86 in. Mean 4731° 

For the week after New Moon, 

Rain 521 in. Temp. 4685° 
For the week after First Quarter, 

Rain 12-49 in. Temp. 4688° 
For the week after Full Moon, 

Rain 741 in. Temp. 4778° 
For the week after Last Quarter, 

Rain 4-20 in. Temp. 4775° 



Total 29-31 in. Mean 4731° 
e Full Moon week in 1816, instead of being distinguishe 
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less, as in I8O79 was excessively wet : the greatest depth of 

I, however, fell in the space intervening between First quarter 

Full Moon; and the driest part of the space included in each 

j^^Xmiar revolution was in the opposite part of the orbits between 

it quarter and New Moon. The reader has only to turn over 

Tables, from CXIV. to CXXVI. inclusive, in the First 

* irolume, to be convinced of the fact in each instance. With the 

^ cvzoeption of the week following the summer solstice, in which 

f tiiere fell heavy rain before and after New Moon, the weight of 

I the rain, this year, lies, in a very remarkable manner, within and 

mbout the third week of each period, or the space above men- 

l tioned; until we come to the latter part of the Eleventh Month 

and beginning of the Twelfth; when this space suddenly becomes 

: ^ry, and that following the next Last Quarter becomes wet. It 

is observable, though I do not pretend to establish a connexion 

l>etween the phenomena, that a Solar and a Lunar Eclipse are in- 

Xiluded in this period, which is so conspicuously dry in this 

Very wet year : the rain being only half the average quantity of 

the season. 

m 

I have remarked that the Lunar orbit, in 1816, appears to have 
had a wet and a dry side^ as regards the Moon^s influence on the 
rain of our climate. It appears likewise from the preceding state- 
ment, that the Mean Temperature, taken about the phases, was 
fairest for the Last quarter, and lowest for the opposite part 
of the orbit or First quarter; passing through a mean state for 
the intermediate phases of New and Full Moon. Thus the cold 
aspect of our attendant planet was, in this year, also the wet one: 
and the same arrangement that brought more warmth, brought 
also comparative dryness. And this, (as in the very dry year of 
1807)5 subject to a distinct and independent effect, produced by 
the Moon's declination ; to the consideration of which we may 
now return. 

In order to place in a more striking light the effect of the 
Moon'^s declination on the Barometer, as well as to show the 
agreements and differences in this respect, of a very dry and a very 
wet year, I have given, in plate 6, four periods of 1807, and as 
many of 1816, taken in each case from the winter and Spring ; in 
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which teawHii these eflects an the moat oanapiciiDiia Then, 
curyes lepiesent the moTements of the Barometer fiom the daj cf 
the Moon^a croaaing the EquAtor, goiiig Sooth, to dwt of hcrn- 
turn in the aame diiectbn to the aame poaition* The reguhi 
curve, which acc<Hnpaiiiea them in each figure, repreaeots tb 
Moon*8 course in declination ; the horiiontal line being the Equa* 
tor. In the upper figure, the curvea are conatrueted fiN>m tb 
medium height of the Barometer for each day ; each of thoa 
haying its mean point in the horiiontal line. Conaeqnentfy the 
Reader, knowing the mean of the period, with the time of its be- 
ginning, and availing himself of the help of an Ephemeria, fixr the 
auccessive times of the extreme South and North declination, ice. 
may verify for himself, by the Tables firom IL to VL indusi?^ 
(Vol. II.) the accuracy of these delineations ; the regular l^pel^ 
ance of which, in some parts, may seem not unreaaonabl^ to re- 
quire proof by measurement. Yet they are the reaolt of obser?- 
ations made without the remotest conception of their being ever 
applied to this standard, and in a manner which I cannot bat em^ 
sider, now, as imperfect. 

The lower, or second set of curves, give the variations of the 
Barometer at their full extent, as recorded on the face of the 
Clock, of which I have already given an account in the Intro- 
duction : and in consequence of their showing all the smaller va- 
riations, which are sunk and lost in the curves constructed firom 
medium heights, their general appearance is very difierent firom 
the former. 

These curves will be found to agree nearly, but not exactly, 
with the observations in the Tables from CXIV to CXVII in- 
clusive : the latter having been obtained, not from the Clock, but 
from a Barometer in the ordinary way. 

In the third or lowest figure, the four sets for each year are re- 
spectively reduced to a mean curve, which is adapted to a common 
mean line : and a medium curve, passing between these two, ex- 
hibits, finally, the total or average effect of the declination on the 
Barometer, for the whole of the space taken for this examination, 
me of beginning, and mean height of the Barometer, (repre- 
by the horizontal line,) for each of the curves in Plate 6. 
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For I8O7. 

Curve a— 6 begins 30—31 of 12 Mo. 1806; mean line at 2997 in. 

b—c 26— 27 of 1 Mo. 1807; 29 76 in. 

c—d 23 of 2 Mo. 1807; 2992 in. 

d—e 23 of 3 Mo. 1807; 29-79 in. 

For 1816. 

Curve h—i 23—24 of 12 Mo. 1815; 2964 in. 

i—k 19— 20 of 1 Mo. 1816; 2966 in. 

k—l 16 of 2 Mo. 1816; 2964 in. 

l—m 15 of 3 Mo. 1816; 29-79 in. 

For the whole. 

Curve a, b, c, d. Mean of 4 periods of decli- 
nation, beg^ning30 of 12 Mo. 1806, 
ending 19 of 4 Mo. 1807, 29*86 in. 

Curve h, i, k, I, Mean of 4 periods of decli- 
nation, beginning 23 of 12 Mo. 1815, 
ending 1 1 of 4 Mo. 1816, 29-68 in. 

Curve a — m. Mean of the above 8 periods, 29-77 in. 

It will be convenient to begin the examination of these curves 
with the last, or general one, which, it will be recollected, 
gives the daily mean heights of the Barometer through a period of 
declination, upon averages of eight days each ; the observations 
taken in Seasons remote from each other, and under all the va- 
riety of weather to which the winter and spring months are inci- 
dent : consequently, in a manner calculated to secure the fairest 
results. 

The general appearance of the curve a — m confirms the posi- 
tion already deduced from calculations on a larger space. It is, 
for the most part, above the general mean during the Moon^s con- 
tinuance in South declination, and below it during the North de- 
clination. The depression for the latter is, moreover, the most 
regular part of the whole variation ; its crisis coinciding very 
nearly with the time of the Moon'*s beginning to return South : 
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and the times of its departing firom and returning to the Mean 
being symmetrical. In this part also, the respective curves of 
the dry and the wet year present appearances the most nearly 
alike ; and it is observable, that in the dry one the curve descends 
lowest. 

The curve also runs highest in the wet year, on the South side 
of the period ; where we find the greatest difference, and indeed 
opposition, to prevail. While the Moon proceeds towards the 
South from the Equator, the Barometer of the dry year, which 
had risen at the going off of the Northerly depression, falls ; and 
that of the wet year, which had continued, as it were, struggling 
below the mean, rises. Two or three days after the Moon has 
begun to come back firom the South, each of the curves agam 
changes its direction ; that of the wet year now enters on a fall of 
ten days, which carries it across the mean to its lowest point for 
the whole period : that of the dry year rises for nearly an equal 
space, attaining a moderate elevation above the mean ; from which 
it passes into the Northerly depression. Thus the wet year has 
the Barometer at a high level for a week only, while the Moon is 
approaching the Equator from the South, and the remainder of 
the period may be said to be nearly occupied by depressions : and 
the dry year is subject to a considerable depression, during the 
week of Full North declination ; the rest of the period being 
chiefly occupied by a mean or elevated Barometer. And sup- 
posing a rule to be found, for the periodical return of such ex- 
treme wet and dry years, we have here (so far as regards the win- 
ter months,) a pretty certain method of anticipating the time of 
the occurrence of storms, in the fair season, and of fair and mo- 
derate intervals, in the wet and stormy one. Such are the mean 
movements of the Barometer, in these two seasons so opposite in 
their character, for the winter and early part of spring. It was 
not found expedient to introduce a greater number of curves into 
the figures, or to attempt, in this place, the solution of more com- 
plicated appearances. We may now, therefore, advert to these 
curves singly, or as groups, in order to inquire into the attendant 
winds, and other circumstances. 

The elevations belonging to the week in which the Moon vas 
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crossmg the Equator, southward, in ISOy? constituting the ex- 
treme parts of the four curves, were accompanied by winds from 
the Soutf^westj West, and North-west There appears but one 
observation of NE, and two of E, in this interval ; and not one 
of a South wind. 

The movements, in 1816, for this space, in which depressions 
predominate, had winds from the South-east, South-west, and 
West. Three or four cases only of a Northerly wind appear, 
along with the great elevation in curve i — k, continued in k — L 
This was at the going off of the severe frost of that season, in 
which the Thermometer stood a whole night at 5 below the zero. 
The crisis of the Barometrical depression, on this occasion, fell on 
the morning of the 7th of Second month, which is the date of the 
lowest point of the curve i — k ; and the same winds which brought 
that intense cold, produced also the great rise of the Barometer. 

For the week of Full South declination we have, in 1807^ for 
the most part North, North-^east, and West winds ; the depres- 
sion at this time in the curve h — c was effected by South, South- 
west, and West winds. In 1816, we have for this space an 
alternate play of winds ; the South, South-west, and Northeast 
predominating in A — i and k — I, and the North, North-east, 
East, and Southeast in i — k and I — m, with appropriate move- 
ments in the curves. The curve i — k exhibits a fine upward 
sweep of five days under NE and N winds, after being three 
days depressed by the South-east : the crisis of these two move- 
ments will be found in Table CXV, at the 24—25 of First 
Month. Table CXIV will also frirnish interesting particulars of 
the curious sudden depression, immediately preceding the great 
rise which distinguishes this portion of the curve h — L 

We come next to the week of mean declination, the Moon 
going Northward, in which the two movements again cross each 
other. The winds here are, in 1807, the South-west, West, 
North, North-east, and North-west, without any South or 
South-east ; and in 1816, the South-west, South, West, North- 
west, and South-east ; without any North or North-east, till we 
come towards the close of the series. Hence the curve I — m 
presents an exception ; being kept up for five or six days, where 
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tiie others fidl, by North-eMt and East iriiids, and at lengdi fil- 
ing (out of coarse and where the others rise) bj the p ro giesi of 
the wind to South-east and so lomid to the Westward. TUi 
exception, which followed the Vernal Equinox (see Tab. CXYIL) 
extended also to the weather, there being hereaboots aeYenfteoi 
days in succession free from rain, the longest dry space m dm 
year! 

If we now turn back to the curves for I8O79 we shall find k 
a— fr a parallel exception. This curve, in crosnng the bssb 
line, descends on the whole, from the 11th to the 16tli of Ae 
First month, with a fine movement of decreasing mirfniatiimj sad 
with the winds as Mow:— W, SW, NW, W, 8W, NW. It 
then enters upon the rqpilar depression for North 



for the particulars attending this and the precedmg movemcBi^ 
the reader may consult Table III. It is probable theae move- 
ments will be found, hereafter, to be necessary compensalioiit 
in an extensive system of variations. 

There remain now to be considered only the depressions in the 
week of Full North declination. In I8O7 these are very regokr, 
and their crisis agrees nearly with the Moon's being furthest 
North: in 1816, on the contrary, we see them accelerated or re- 
tarded; so that the crisis, (where it can be defined,) lies consider- 
ably on one side or the other of this point. The difference would 
have been still more perceptible, had the curves of 1816 been 
formed like the other, from meditim observations. 

These depressions are not necessarily attended with gales of 
wind or heavy rain, at the place of observation. The crisis of 
that in the curve b — c was, however, connected in our district 
with a very severe gale from the NE, with snow and electrical 
discharges from the clouds; as that of the curve a — b probably 
was, with a storm at a considerable distance, in Devonshire, 
which appears by the accounts in the papers to have done much 
damage. See the dates. First Month 21, Second Month 17) 
Third Month I7, and Fourth Month 13, in the Tables from III. 
to VI. inclusive. 

\ however, the desultory movements of the Barometer 
part of the scale, in this space, did not in many in- 
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Stances baulk the observer's expectation; and there occur in the 
Tables from GXIV. to GXVII. inclusive, all the varieties of 
foul weather, in connexion with them ; the particulars of which 
it is not needful here to point out. 

With r^ard to the direction of the winds in this space ; in 
the four periods of 1807, the South-west predominates, and next 
to it are the North-east and North-west; the South-east again 
absent : but in 1816, the winds are a perfect mixture, there be- 
ing no point without at least two observations, and the South- 
west alone considerably exceeding in number. 

The fairest mode i comparing the winds for these spaces is, 
however, upon the whole year. I have accordingly taken out 
the observations of these two years, in spaces answering to those 
of the Table of Quarter-periods of declination for I8O7, page 
176; and those of a similar Table formed for 1816, the results 
of which are given with the former. 



190 



OF PXBIODICAL VAmiATIONS. 



PR0F0BTI0M8 OF THE DIFFERKNT CLASflXS OF WINI>8, IN QUABr 
TKB-PEBIODS OF LUNAB DECLINATION, FBOM THE 3d OF THE 
IST MO. (jAN.) TO THE S3d OF THE 12tH MO. (dec) 1807; 
BEING THBEE HUNDBBD AND FIFTr-FIVK DATS, OB THIBTEEN 
PEBIODS OF DECLINATION. 



FM South Deeiination. 


Mmh Deelm. 


Moon goiDg N. 


Ptr. 
1 

2 

3 

4 
6 


Days. 

7 
7 


N-C 


E-8 


8-W 


w-^ 


y«; 


DATS. 


N-^X 


E-8 


8-W 


W-N 


?ir. 


2 

1 




1 


4 


1 

1 


7 

7 
7 
7 


1 


2 


4 
3 
2 


1 

2 


2 


4 

1 

1 




4 


7 
7 
7 


5 
6 


5 
2 




2 


3 




4 


1 


7 


1 


4 




G 


7 


3 


2 


1 




1 


6 


1 


2 


1 


2 




7 


7 








7 




6 


1 






3 


2 


8 


7 






4 


3 




7 






4 


1 


2 


9 
10 


7 
7 


1 


2 


1 


4 
6 




6 


4 


5 




1 
2 






6 


11 


7 






3 


4 




7 






5 


1 


1 


12 


6 


1 




3 


1 


1 


7 




1 


3 


3 




13 


7 


2 




1 


3 


1 


6 


1 




1 


4 






90 


21 


6 


19 


38 


6 


86 


15 


13 


24 


26 


8 
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N. B. The spaces taken are, as nearly as possible, those which 
have the Moon's greatest N or S declination, or her position on the 
Equator in their middle. The winds are taken from the Tables in 
Vol. 1. 



Full North Declination. 


Mean Declin. 


Moon going S. 


D^fB. 


N-E 


E-S 


s-w 


W-N 


Var. 


Dftff. 


N-E 


E-S 


s-w 


W— N 


Var. 


7 


1 


1 


2 


2 


1 

3 


6 




2 


4 




7 


1 




3 




6 






2 


4 




7 


3 




1 


3 




7 


2 


2 


1 


1 


1 


7 


1 


4 




2 


6 


4 

1 


I 






1 


7 


2 




4 




3 


7 




6 




1 


7 




2 


2 


3 


7 






4 


2 


1 


7 

7 


1 


1 


2 


I 


7 


2 


1 


2 


1 


1 






6 


1 


7 


1 




3 


2 

6 


1 


7 


I 

1 


1 


3 


3 




7 






1 




7 




4 


1 


I 


7 




1 


3 


2 


1 


7 




1 


3 
1 
5 


2 


7 


1 


3 


2 


1 




7 


3 

13 






3 


7 




1 


4 


2 


1 

8 


7 




2 


7 




3 


1 


2 


91 


3 


31 


22 


22 


88 


11 


12 


30 


27 
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TIOrOBTlOMS OF THS DIFmSMT CLAS8B& OF WINDS, IN QCAHTBE- 
FKBIOIM OF LUNAK DECLIMATION, FBOM THS 28tU OP 13lt 
HO. (DSC) 1815, TO TBE 16tH OF THE SAME, 1816 ; BXm 
THKIB HDNDBKO AND FIFTT-FIVS DAYfl, OS THIBTESN FBRIOIM 
OF DICUNATIOM. 



Pull Norlh Dtclination. 


Mean. Declin. Moon going >'. 


P» 


D.J* 


N-E 


i^ 


s-w 


W-N 


V«. 


Dm. 


N-e 


E-S 


s-w 


VIS 


v» 


1 


7 






5 


2 




7 






4 


3 




2 


7 


6 


2 








7 




2 


6 






3 


7 


I 




4 


2 




7 






4 


3 




4 


7 


4 


1 




2 




7 


2 


6 








5 


7 


1 


2 


I 


3 




7 


3 


4 








6 


7 


2 


I 


1 


3 




7 


4 


1 


2 






7 


7 


3 


1 


2 


I 




7 


3 




2 


2 




8 


7 






4 


2 


i 


7 




1 


3 


1 


S 


9 


7 






5 


I 


I 


7 




2 


3 


2 




10 


6 




2 


1 


3 




7 






4 


3 




11 


7 


i 




4 


1 


1 


7 




4 


1 


1 


1 


12 


7 




6 


I 




f 


7 


1 


2 


3 




1 


13 


6 


1 


3 


1 


1 




7 


3 




2 


2 


4 




89 


18 


17 


29 


21 


4 


91 


16 


21 


33 


17 
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N. B. The spaces taken are^ as nearly as possible, those which have 
3 Moon's greatest N. or S. declination^or her position on the Equator 
their middle. The Winds are taken from the Tables in Vol. II. 



Full North Declination. 


MeanDeclin, '. 


IVioon 


I going S. 


Days. 


N-E 


E-S 
1 
1 


s-w 
3 


W-N 

2 


Van 


Dayi. 


N-E 


E-S 


s-w 
3 

3 

4 


W-N 


Var. 


6 




7 
6 
7 


3 


1 


7 


4 


1 




1 


1 




2 
3 


7 


2 
1 


4 


1 








1 

4 

1 


7 


3 
2 


1 
1 


1 
4 
2 
2 


1 


6 
6 


3 


] 


4 


2 
2 
5 
2 
5 
2 

4 


7 


2 




7 


2 


1 


7 
7 
7 
7 


1 
1 

1 


6 


2 
2 


1 


1 

1 
1 






6 


4 


1 


1 
3 


7 






4 


2 
3 

1 


7 


2 


1 


4 




7 


3 


2 
2 


6 


1 
1 

17 


2 

3 
15 


1 
2 
3 


1 

2 

1 

21 


1 

2 


7 
7 

7 
88 


7 


3 


4 


7 


2 
22 


3 


87 


26 


8 


11 


10 


35 10 
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Summary of the distribution of the Winds according to die 
Moou s declination in 1807 and 1816. 

1. With the Moon full South. 

N— E E— S S— W W— N Var. Days. 

1807 21 6 19 38 6—90 
1816 18 17 29 21 4—89 



2. With the Moon coming North. 
1807 15 13 24 26 
1816 16 21 33 17 

a With the Moon full North. 

1807 13 3 31 22 
1816 17 15 26 21 



86 
91 



91 
87 



tc 

ta.<3 

in 

IttCT 

llle 
h 

m 

11 

tdr 



4. With the Moon going South. 

I8O7 11 12 30 27 8—88 
1816 11 10 22 35 10^ 88 



IVtals { ^«<>7 
(1816 



60 34 104 113 44—355 
62 63 110 94 26—355 



I 



'rho two classes N — E and S — W are of nearly the same toid 
.ui*oit^Ht in the wet, as in the dry year. The character of a whole 
vcor^ in this respect, does not appear to be decided by either of 
tiww i b^^* rather by the class E — S, which has nearly twice the 
aa«.»unt in the wet year, that it exhibits in the dry : and this ex- 
.<ft*i ii* taken out of the class W — N, and out o( the variable. In 
^;»^^Jiug the year as a whole, it is also proper to remark, that a 
^^,vh givttter quantity of air undoubtedly passed over us, in all 
.i\vwi>«i*» in 1816 than in I8O7. The large amount of variable 
.uii^i >*hich appear under the Full North declination for IBOjj 
.'^ly raised at the expence of the E — S and N — E classes 
\x>ii conscious of having used less care respecting these clas- 
^ ; id am inclined to believe that, during the fine sea- 

re prevailed a much larger proportion of variable 



\.>v 
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%eterly breezesj than of winds from either of these quarters. It 
{ms to be one of the conditions of such a season, that the air of 
5 district shall not hastily travel out of it, nor that of a distant 
e suddenly invade it. A windy season can hardly failj in some 
,rt of it^to he a wet one. 

The distribution, as well as the amount, of the N — E is nearly 
ike in the two years. I shall therefore leave it for the present, 
attend to the next in order. 

The class E — S, which I have already charactmzed as the prin- 
pal importer of our rains in Spring and Summer, appears to 
lake its way into this district chiefly while the Moon is approach- 
ig from the South. The air being thus vapourized to the degree 
squired for the moderate rains of the season, this wind falls off in 
ie dry year, during the week of North declination, to a very in- 
DDsiderable quantity: but in the wet year it is reduced to its mi- 
imum, only during the return of the Moon to the South. 
The class S — W follows nearly the same rule. It increases as 
le Moon comes North, and decreases as she proceeds South 
;ain: but it is more fully manifested, under Northerly declina- 
m, in the dry, than in the wet year ; continuing nearly undi- 
inished until the Moon is Full South. 

Northerly winds are of course more frequent in those seasons 
len the Southerly fidl offl They were at their height in I8O7 in 
th classes, under Full South declination: the W — N in this year, 
me to their minimum under North declination, theN — E notuntil 
t following week, when they were only at about half their great- 
t amount. In 1816, the class W — N appears to have supplied 
e place of the N — E while the Moon was going South: falling 
half the number in the week of her return Northward, and ex- 
biting a mean amoimt in the intermediate weeks. 
This account of the Winds, compared with the summary of the 
ects on the Barometer, Temperature, and Rain, in page 180, 
\y supply us with a key to many of the facts there stated. 
A general tendency in the Northern atmosphere to come over 
, while the Moon is far South, may be admitted as a cause why 
} Barometer at this time is above the mean, the Temperature 
out or below it, and the Rains in small quantity. 

t2 
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As the Moon comes North again, the air returning from tbe 
South causes increased temperature: it brings also a great increase 
of Tipour ; and the heat evolved during the condensation of this, 
may possibly be the means of the greater elevation of the mean 
Temperature at this time, in the wet than in the dry year. Some- 
thing must however be attributed, in this case, to the actual trans- 
lation of more of the Tropical air into theselatitudes,in a wet season. 
The increase of the rain at this time, in both seasons, is a neces- 
sary consequence of the other arrangements. 

Why the Barometer should now be below the mean in the dry, 
and at its highest average in the wet season, is not equally appa- 
rent: but we may further notice its movements in the conclusion. 

Under Full North declination, we have the results of the pre- 
vious introduction of vapour by Southerly winds. In the dry 
year, the vapour is decomposed in a short space of time, and the 
attendant gales of wind are single and decided: in the wet, a long- 
er continuance, or a greater number of repetitions of this process, 
together with the larger product of rain, indicate the operation of 
numerous currents from distant regions. In each season, these 
causes suffice to bring the Barometer to its lowest average, and 
the Temperature to the mean. 

While the Moon is returning to the South, the winds from 
West to North predominating, in the wet year, tend to raise the 
Barometer and reduce the Temperature. The latter effect may 
also be now accelerated by Evaporation, as the rains decrease 
again. It is remarkable that, in 1807, the Barometer shows the 
highest average for this week, and the Temperature the lowest, 
with the smallest proportion of N — E, and nearly the largest 
of 8— W winds. 

The course of the varying density of the atmosphere in its re- 
lation to the Moon's declination, is pretty fairly represented as to 
direction, though not as to extent, for the whole of the two years, 
by the specimen given in the two mean curves, a, 6, c, c/, and A, 
i^ky /, in plate 6. It will be important, hereafter, to ascertain 
t principles of these two modes of variation ; as they appear, 

\ any other circumstance (the disproportion of the South- 
excepted) to mark the difference between a wet and a 
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diy season; and their periodical causes being once known, the re- 
turn of such seasons may be predicted with some degree of cer- 
tainty. I consider the scheme which I have given early in this 
enquiry (page 6) of the varying mean Temperature of the 
years, as calculated in great measure to answer this purpose; it 
being very clear, that the greatest depth of rain fell in the coldest 
years, and that the warm years were dry or mean ones. But it 
will be a great addition to this information, should we be able to 
prove, from observations now extant, that the Barometer also va- 
ries its mean height periodically, from year to year ; and that 
both variations arc governed by a periodical succession of the dif- 
ferent classes of winds. 



I might add to the mass of evidence on this subject some proofs 
of a peculiar relation between the Moon's Apogee and Perigee, 
and the mean height of the Barometer on the days on which they 
occur: but I have nothing as yet so far digested as to be relied on. 
Indeed the labour of preparing what has now been thrown before 
the reader, has greatly exceeded my expectations ; and being pro- 
secuted with considerable disadvantage, in the midst of other en- 
gagements, has delayed rather unreasonably the completion of this 
part of the work. In publishing, in their present state, so large a 
proportion of the facts derivable from my observations, I shall un- 
doubtedly throw the whole remainder of them open to the use of 
others, and may probably be thus anticipated in some important 
deductions yet to come. But I am not at all jealous of the little 
merit which attaches to discovery, in a field so rich, and hitherto 
so little trodden; and shall be well satisfied should others, to 
whose minds the requisite knowledge of Astronomical relations 
may be familiar, and their capacity for such enquiries, from a ma- 
thematical education, greatly superior to mine, be willing, after 
examining these data, and correcting such errors as they may find, 
to take up the subject, and improve upon my beginnings. 

If the Moon's attraction be really the principal cause of those 
variations in the atmosphere which cannot be traced t.o \Jcve \\Aw.- 



UPI OF VBBIODICAL TABIATIOIIB. 



if the mqperior planet, the mode of opention of tbis attnMs 
way be very simple ; at the same time that, oonndeiiiig die 
i^lJiritfifl luituxe of the Lunar orbit, and the perpetual inter- 
Hitiice of the Sun*8 varying power, its manifestationa in sny 
ritm temperate climate may prove a very diffieolt snlgeet to 
iave al i ga te. 

On a train of eflfects, the most part of which are oat of the 
laacb of direct observation, we may be permitted, in this part of 
the wmrk, to hasard a few conjectures. 

The surface of the atmosphere is, I think, less elevated, and 
belter defined, than many persons would be led to imagine it 
A portion of air, rarefied by means of the dr-pump, does indeed 
exhibit an elasticity, which seems limited only by the imperfiBctioa 
of the instrument. For the most minute residuum still appesn 
to fill the vessel, and to press against it in all directions. Bat it 
does this at a temperature which, compared with that of the ex- 
treme boundaries of the atmosphere, is probaUy as that of the 
Bleam in a high-pressure engine to the water in a welL We 
know that, in ascending in the atmosphere, the temperatnre 
is found to decrease with the decreasing density of the air: and 
even under a vertical sun between the Tropics, a line of perpetual 
snow on the mountains, indicates a boundary within our reach, 
which the heat never has ascended in mass to penetrate. There 
is consequently no source from whence air, conveyed to the 
aummit of the atmosphere, could take the heat necessary to 
such extreme rarefaction: the whole sensible heat of the at- 
mosphere being derived originally firom the earth^s surface, 
and distributed in an inverse proportion to the elevation. At 
an elevation, therefore, not perhaps on a mean more than 
ten times that of the highest mountains, or fifty miles at the 
Equator, and considerably less at the poles, I conceive there 
exists a perpetual xero of temperature ; and with it an effectual 
limit to the further expansion of the atmosphere. Here, the 
anlieroidal body of gases, enveloping our globe, has probably 
U defined surface (its extent considered) where the air, 
1 greatly attenuated, is much less rare than we can make it 
ceiver of the air-pump ; in a word, a fluid, with a surfiice 
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capable of rising and falling, like the waters, by change of 
gravity. 

With such a surface, it is plainly possible that the atmospheric 
ocean may be acted on in the manner of a tide. It may be ele- 
vated and rarefied on the side directly opposed to the Moon, and 
at the same time on the opposite side of the globe ; and left to its 
proper gravity in the remaining part of the. mass. And it ought, 
on this supposition, to exhibit a more perfect example of a tide 
than even the waters ; there being here no shores, as in the ocean, 
to retard the arrival of the swell at a given place, at the destined 
hour ; or prevent its passing regularly round the middle regions 
of the globe, in the space of a revolution of the latter on its axis. 
If I place my hand upon a spiral spring of wire, and depress it, 
the force being withdrawn the spring follows, and returns immedi- 
ately to its former state. But if I do the same with a pillow of 
down, this elastic body, consisting of many small parts acting 
feebly on each other, takes a long time to resume its full dimen- 
sions. There is a simUar difference in constitution between the 
ocean and the atmosphere : and it is very probable, that an in- 
terval of six hours is not nearly sufficient for the full effect of 
rarefaction, [the low temperature aloft considered,] and still less 
for the subsidence and condensation of the air, through its whole 
depth, to the degree required by the theory of such a tide. The 
daily alternate movements, then, of an atmospheric tide, perhaps 
from their not having been sufficiently sought among the con- 
tinual fluctuations of the density of the air at the earth's surface, 
are not yet demonstrated : but both the Barometer and Ther- 
mometer supply, in their respective mean variations, most palpa- 
ble instances of the weekly increase and decrease of those move- 
ments. 

In a portion of the atmosphere, the most considerable in point 
of bulk, situated above the reach of the daily variations of tempe- 
rature caused by the sun, the alternate rarefaction and condensa- 
tion here supposed may take place, without producing any other 
consequence than a current firom East to West, aroimd the globe, 
in that region. 

In a lower portion, visited at different times by different pro- 
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portions of the heat and vapour generated at the earth^s surftoe, 
it may effect an alternate absorption and condensation of water, 
with correspondent changes in the Electrical state of this region ; 
and thus contribute to decide the occurrence of strong winds, 
rain, thunder, and other occasional meteors, below. 

Still lower, in a region to which our observation more or lets 
extends, the complexity of the causes must necessarily produce 
effects more difficult to appreciate; and these are brought about, 
as it seems, chiefly by the succession and interchange of lateral 
currents. The rarefaction produced in this region, by the Sun^s 
heat, is admitted to give rise to a most regular and extenave 
system of these, commonly called the Trade-winds. The air 
around the globe over the Equatorial regions, expanded by the 
heat rises, or is pushed forward by the contiguous cooler air tarn 
the North and South ; the motion of which combined with the 
larger motion of the earth's surface from East to West, as the 
latitude becomes higher, gives rise to a South-east wind on the 
South side, and a North-east on the North. Such is the ad- 
mitted principle of the Trade-winds; and it is thought (indeed it 
must follow) that the air, thus elevated above the Equator, re- 
turns in some kind of currents, above the Trade-winds towards 
either pole. If we admit a constant Easterly tide in the higher 
tropical atmosphere, into which this rarified air constantly rises, 
we shall have a powerful auxiliary to the Sun, in keeping up the 
Trade- winds ; and if we admit that the Moon, by her alternate 
passage to the North and South in declination, sets this tide 
alternately to the Northward and Southward of the line, we shall 
have a principle on which to solve the greater abundance of rain, 
and the brisker flow of the variable winds in temperate latitudes, 
at that season when the Moon becomes vertical to them, than 
when she is in the other hemisphere. We want indeed, on this 
point, the concurrent testimony of observations made in some 
temperate climate, South of the Equator: though we know al- 
ready that their polar winds raise the Barometer, while the Equa- 
torial depress it; following the same law as with us, though 

oving in an opposite direction, 
riie air which flows from the North and South towards the 
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Equator, is felt as an Easterly wind, because it comes from parts 
of the eartVs surface, which have a smaller motion from West to 
East, than the region into which it is entering; but it gradually 
acquires the rotary velocity proper to that region. In returning 
to the temperate latitudes, it has again to lose this Westerly mo- 
mentum: and this seems to be the principal cause of the great 
preponderance of Westerly winds in our own climate. We have 
seen, page 7^, that on a mean of ten years, the Westerly were 
to the Easterly winds as 225 to 140 ; while the Northerly and 
South^ly winds balanced each other within twenty-one days. A 
wind, coming to us from a considerable distance South, whatever 
be its velocity, must therefore be felt as a South-west wind : and 
as the Trade-winds, at certain seasons, appear to have their sub- 
sidiary streams or appendages reaching far into the colder lati- 
tudes, so these Tropical Southerly gales occasionally make their 
inroads upon us with greater violence, and for a longer season 
than usual. It is not unlikely that the British isles, in conse- 
quence of their latitude, and from their being as it were a part of 
its Western barrier, may be the very part of Europe the most 
exposed to them. A North-east wind, kept up by rarefaction 
caused by the sun, must find the easiest course upon land ; while 
a South-west, consisting of air which has to descend upon the 
earth, and spend the momentum it has acquired in more Southern 
latitudes, is more likely to get easily over the surface of the 
ocean, and to be arrested by the asperities of the first exten- 
sive fixed surface which it encounters. This state of things pre- 
vailed remarkably, near the close of the winter of I8I79 after a 
long course of violent Westerly gales ; when, as far as we may 
judge from the reports of navigators, the North-east current was 
for many days no further to the South of us than the coast of 
Portugal, without our feeling even the skirts of it. 

It is remarkable nevertheless, that on a Mean of ten years, 
ending with 1816, and indeed in most of these taken separately, 
the winds to the North and South of West should so nearly 
balance each other, as that their averages stand 100 : 104. I 
know of no reason which can be given for this, equally satisfac- 
tory with that of their receiving a direction to North and South. 
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alternately, by the Moon^s different positions in declination: an 
effect which, although not to be found in the winds of a partico- \ft 
lar district, in every Lunar revolution, is yet detected in a loi^ 
average. 

On the whole, it may be inferred that the winds in a temperate 
latitude like our own, after escaping from the Tropical vortex, 
become subject, in winter more especially, to the Moon; and that 
their tendency is, to follow her path, or the moveable point of 
greater rarefaction which she marks out for them. Thus it ap- 
pears from the statement, p. 194, that during her approach to 
these latitudes, in declination, in 1807 ^^^ 1816, the winds from 
the West and North-west fell off in number. Now if we consi- 
der that the Moon's daily course from East to West (which 
though only apparent has here the same effect as the real,) was 
coupled, during these weeks, with a motion firom South to North 
in declination, it will appear that a South-east wind would now, 
in effect, follow her course, and a North-west flow in opposition 
to it. And in 1816, during the weeks in which the Moon was 
receding in declination to the Southward, and thus offering daily 
less and less resistance to a North-west wind, this class of winds 
amounted to double the number which they exhibited in the 
former case. Again, in both years, and especially in 1807» the 
class of winds from North to East, which are plainly most influ- 
enced by the Sun, appeared in the greatest number while the 
Moon was in Full South declination, and when consequently 
there was little of the rarefaction, which she is here supposed to 
produce, in these latitudes. 

The succession and proportion of the winds are consequently 
subject to a periodical variation from year to year: but the pe- 
riod in which the same or a similar set of winds comes round 
again, cannot at present even be conjectured. From the effects 
produced, in our district, on the average temperature of the years, 
And ^^ *^^ depth of rain, it may seem to have some connexion 
Vh ^^^ Lunar cycle of eighteen years. But this is a subject 
thy of separate and more deliberate investigation. In 
^e brought forward, I consider myself to have redeemed 
Viven in the Introduction to this work. 1 think 1 
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have decided in the affirmative (as regards the phenomena of 
our own district,) the first part of the question there proposed, 
^^ whether the relative positions of the Moon, in the different 
parts of her complex orbit, influence the state of our atmosphere.^ 
I have also thrown ^^ some light^ on the second part, which pro- 
poses to inquire ^^ in what way*** this effect is produced. Should 
it prove so much as shall suffice to stimulate the ambition of 
Astronomers, in different parts of the world, to annex to the 
stupendous field of their present labours this lower (if they please 
so to consider it) and almost uncultivated province, my purpose will 
be answered; and I have no doubt the consequences wiU be be- 
neficial to mankind. For although it be a very just remark, that 
the seasons would not only not go on better for our purposes, but 
would be in utter confusion, had mankind the ordering of them ; 
it does not thence follow that, could we calculate their periods 
and foresee their extremes, both our personal safety and comfort, 
and the success of our labours, might not be essentially promoted 
by such foreknowledge. 

An ample, extensive, and accurate collection of facts for 
each climate, is therefore the first desideratum. These should 
be digested by each observer from his own observations, or 
from those made in his own district at least: where his local 
knowledge may greatly facilitate the work. They may be cast 
either into the forms I have here adopted, or into such others as 
may be preferred ; but as much as possible in a way to be com- 
parable with the results of others. The materials will be found 
more ample than many would suppose them. To give a single 
prominent instance, the ^^ Meteorological Observations made at 
the Royal Observatory at Paris^^ contain a mine of treasure which 
it would require years of labour for any single person to explore, 
in the way in which I have gone through my own and the ad- 
junct Observations, belonging to our London district. And I 
have no reason to think, from the appearance of the few parts I 
have examined of those belonging to Paris, that their results 
would be less regular and systematic than those contained in this 
Volume. 
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It will be necessary, before this section be dismissed, to give 
some account of the general Tables F and O, at the end, entitled 
**' Mean Results of Lunar periods arranged by the Solar year.'' 
Wishing to collect, in some part of the work, the Results of the 
Barometer and Thermometer, for the Lunar periods in which my 
observations had been published, I cast them into the form there 
exhibited ; putting, as nearly as possible, all those which com- 
prised the Solstitial and Equinoctial points under each other in 
the same column, and throwing a few periods into a kind of 
intercalary space at the ends for this purpose. The date and 
extent of each of these periods may be found at once, by refers 
ring to the Table under the number. They vary in each column, 
as to date, through a space of not less than twenty-five, nor 
more than twenty-nine days : consequently each column ranges 
through a mean space of fifty-five days: the intercalary results, 
however, which are cast, in the following averages, along with 
the first and last columns, add somewhat to the extent of those 
columns. 

The only use which I shall make of these Tables at present is, 
to give the results of the first ten years in quarterly averages, 
and deduce some consequences from them. The reader will how- 
ever notice the regular gradations which the averages at the foot 
of each Table present ; on which subject, as it respects the seve- 
ral months of the year, I have already treated. 

AVERAGES OP TEMPERATURE FOR THIRTY-EIGHT LUNAR REVOLU- 
TIONS, BEGINNING AT NEW MOON, AND FOR EIGHTY-SIX, BEGIN- 
NING AT LAST QUARTER, THE M'HOLE COMPREHENDED IN A. 
SPACE OF TEN SOLAR YEARS ; FROM THE IOtH OF TWELFTM- 
MO. DEC. 1806, TO THE IItH OF THE SAME, 1816. 

1. Brumal periods. Average of ten periods, 

in the second column and two intercalary 37*92° 

Of ten in third column 35*73 

Of ten in fourth column 39*63 

Of thirty two periods 37*76 

Below the Autumnal 11-61° 
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2. Vernal periods. 

Average of ten in fifth column 42*25^ 

of ten in sixth column 48*92 

of ten in seventh column 65*67 



of thirty periods 48*94 



Above the Brumal 11*18° 
3. Estival periods. 

Average of ten in eighth column 58*62° 

of ten in ninth column 62*39 

of ten in tenth column 60*99 



of thirty periods 60*66 



Above the vernal 11*72° 
4. Autumnal periods. 

Average of ten in eleventh column 56*70 

of ten in twelfth column 50*76 

of ten in thirteenth and two -i 

intercalary J 40*68 



of thirty-two periods 49*37 

Below the Estival 11*29° 

AVERAGES QF THE BAROMETER FOR ONE HUNDRED AND TWENTY- 
FOUR LUNAR PERIODS, BEGINNING AND ENDING AS BEFORE 
STATED RESPECTING TEMPERATURE. 

1. Brumal periods. 

Average of ten periods in the second 

column and two intercalary 29*7^ in. 
of ten periods in third column ... 29*7^ 
of ten periods in fourth column... 29*874 



of thirty-two periods 29*802 



Above the Autumnal *021 in. 
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2. Vernal periods. 

Average of ten periods in fifth colomn ... 29*870 in. 

of ten periods in sixth column ... 29*814 

of ten periods in seventh column 29*812 



of thirty periods 29*832 



Above the Brumal '030 in. 

3. Estival periods. 

Average of ten periods in eighth column 29.899 in. 
of ten periods in ninth column 29*879 
of ten periods in tenth column 29*854 



of thirty periods 29*877 



Above the Vernal '045 in. 

4. Autumnal periods. 

Average of ten periods in eleventh column 29*883 in. 
of ten periods in twelfth column 29*736 
of ten periods in thirteenth -j 

column and two intercalary J ' 



of thirty-two periods 29*781 



Below the Estival 0.96 in. 

I consider that by this mode of averaging the Temperature^ the 
inequalities, or deviations from the Mean of the season, which I 
suppose to be produced by the Moon's power over the winds, and 
which are sufficiently apparent (to the extent, indeed, of ten or 
twelve degrees in most of the columns) in Table G, are com- 
pletely done away ; and the Temperature restored to the course 
which it ought to have, by the action of the Sun's power alone. 
The four quarters, accordingly, rise and fall in nearly equal pro- 
gression ; each being, on a mean, 11*45^ warmer or colder than 
the preceding quarter. 
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I consider that, by the same method, the Lunar influence on 
the Barometer is also done away, and the averages of this in- 
strument brought, in Table F, to the state in which they would 
be found, in' each season, had the Moon nothing to do with them. 
Any remaining inequalities may therefore be fairly attributed to * 
the temperature, and to what may be termed the Solar succession 
of the diflerent classes of winds through the year ; which is exhi- 
bited, as to the calendar months, over the diagram of the rain, 
in page I07. 

Under these circumstances, while the Temperature of the 
several quarters rises and falls in regular progression, the ine- 
qualities of the Barometrical heights follow a very different rule. 
The winter Barometer gains, in its average, '021 in. upon the 
Autumnal ; the Vernal *030 in. or half as much more, upon the 
Winter ; the Summer 0*45 in. or half as much more still, upon 
the Vernal ; but in the Autumnal average, the whole difference 
18 lost again, and the Barometer comes back to its lowest level. 

Now, with regard to the seasons in which the ^Barometer 
stands highest and lowest, much may be attributed to the reigning 
winds. 

Thus, the first Estival result, which is the highest of the 
whole series, lies in the midst of the W— N winds ; and the 
two latter Autumnal ones, in which the mean is depressed to its 
lowest point, come after a long course of predominant S-— W 
winds. Again the N — ^E class may be thought gradually to 
elevate the Brumal periods, and keep up that in which the Ver- 
nal Equinox is included; while a subsequent mixture of Southerly 
winds, in the spring, gives occasion to some depression before the 
return of the high mean about the Solstice. 

But there is a probable cause for this gradation which must 
not be overlooked, and which has in fact an equal claim with the 
winds to consideration. The mean state of the Barometer in any 
moderate district, it is well known, does not represent the [varia- 
tions of the] weight of the air in that district alone, but [also in a 
less degree those] for a great extent around it ; in which extent 
different winds may even be found to predominate through the 
same period of time. And no reason can be given, more appro- 
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priate, why the Barometer should [continue to] rise under a cer- 
tain course of winds, than that the atmosphere is then receiving 
[throughout the space in question] an [external] addition to its 
ponderable mass ; or why it should fall, under another course, 
than that it is then sustaining a loss in this respect. The loss 
and the gain consist in water ; which is at one time converted 
into vapour, permanent as a part of the atmosphere for the 
season, at another dismissed in rain. Now, in the Brumal quar- 
ter, where we find the average of the Barometer lowest, the 
Temperature is lowest also ; and there is every reason to conclude 
that the atmosphere in our district, and for many degrees of 
latitude and longitude around us, contains, at this season, the 
lowest proportion of ponderable vapour. As the spring comes 
on, in these latitudes, and the air acquires heat upwards, it ac- 
quires also vapour, and therefore weighs more on a mean than in 
printer. In the summer months, yet more heat and more vapour 
are accumulated ; and the weight of the whole atmosphere attains 
its maximum. The addition in each of these seasons is in a 
greater proportion than that of the heat ; probably because the 
higher the latter ascends, and the more rare the medium is in 
which the vapour is diffused, the greater the quantity which an 
equal addition of heat can maintain in its elastic form. At 
length comes the Autumn, in the course of which the Sun retires 
10 the Southward, the atmosphere of these latitudes cools and 
is condensed throughout, a great proportion of the vapour it held is 
decomposed, and its water deposited in extensive heavy rains; 
and the air, losing this portion of its mass, returns to its former 
low state of gravity. 

Such are the considerations which it seemed needful to take 
into view, along with the succession of the winds, in accounting 
^ tills gradation in the mean height of the Barometer. Should 
lliey he founded in fact, a similar gradation will be discovered, by 
^yjj^ similar averages, in correct Registers of the Barometer for 
Tftv^ly every part of Europe. 
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A.yERAGES OF TEMPEBATUBE FOB THE LUNAB BEV0LUTI0N8 CON- 
TAINED IN A PEBIOD OF SEVEN TEABS ; FBOM 9tH OF DEC. 

1816, TO 6th of dec. 1823. See the General Table, O 2. 

1. Brtimal periods. 

Average of seven revolutions in the first 1 36*62° 

column, and three weeks intercalary J 

of seven in second column 85*78 

of seven in third column 39*44 

of twenty-one revolutions three quarters 37*28 

Below the Autumnal 12*50® 

2. Vernal periods. 

AveTSLse of seven revolutions in the fourth -| 

col^n } ^-80° 

of seven in fifth column 49*07 

of seven in sixth column and two 
weeks intercalary 



I 57*62 



o 



of twenty-one revolutions and a half... 50*16 

Above the Brumal 12*88'' 
3. Estival periods. 

Average of seven revolutions in the seventh *| 

column / ^61 

of seven in the eighth column 62*75 

of seven in the ninth column 60*72 



of twenty-one revolutions 61 '36 

Above the Vernal 11*20° 

voir. J. \3 
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4. Autumnal periods. 

Average of seven revolutions in the tenth -i 

column 

of seven in the eleventh column 48*66 

of seven in the twelfth column ) -„^ 

43*29 



I 66*8y 



with five weeks intercalary... ) 



of twenty-two revolutions and a quarter 49*78 



IWow the Estival 11-68^ 



AVKnAOra OP THB BAROMETER, CONSTRUCTED AS BEFORE 1 
THM TBUPBRATURB, AND FOR THE SAME PERIOD OF 8E1 

YKAR»» PROM I8I7 TO 1823 INCLUSIVE. See the GeiM 
Tabic, F 3. 

1. nrf4mal periods. 

Average of seven revolutions in the first ) 

column and three weeks intercalary j 29*77o m. 

of seven in second column 29*835 

of seven in third column 29*723 

of twenty-one and three quarters 29*778 

Below the Autumnal *055 in. 

2. Vernal periods. 

Average of seven revolutions in fourth column... 29-824 

of seven in fifth column 29*784 

of seven in sixth column and two -j 

weeks intercalary j -^'o^l 

of twenty-one and a half 29*800 

'e the Brumal *022 
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i. Eatival periods. 

Average of €ieven revolutions in seventh column 29*904 in. 

of seven in eighth column 29*904 

of seven in ninth column 29*841 

of twenty-one 29*883 



Above the Vernal •083 in. 
2. Autumnal periods. 
Average of seven revolutions in tenth column ... 29*884 

of seven in eleventh column 29*7^ 

of seven in twelfth column, with \ 
five weeks intercalated J 

of twenty-two and a quarter 29*833 

Below the Estival *050 in. 

The General Results presented by the Decade are, here again, 
confirmed in the Septenary ; but with some peculiar variations, 
which it will be proper I should notice. 

1. The progression of the rise and fall of the Mean tempe- 
ratures of the four quarters is not, in the Septenary, so regular 
as in the Decade. The Brumal quarter falls below the Autum- 
nal, full three quarters of a degree more in the former than in 
the latter ; and the loss is recovered in the Vernal by a propor- 
tionate excess in the advancing temperature. If we look into 
particular periods we shall find the excess of depression chiefly in 
the second Autumnal of the Septenary, where it goes so far as 
that an addition of three degrees (by which the third Autum- 
nal exceeds in the Septenary) is required in compensation. 
Thus we have for the Septenary the feature of a colder Autumn, 
than belongs to the Decade. 

Again, both the several Mean results, and the General average, 
of the Vernal quarter, exceeds in the Septenary, by about a de- 
gree and a quarter ; giving to the latter the additional peculiarity 
of a warmer Spring. The Estival quarter of the Septenary 
shows again a superiority in heat of about three quarters of a 

\3 ^ 
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degree — ^though the Mean of the year, deduced from the twdve 
results put down, comes out a third of a degree lower. 

2. As to the Barometrical results, the progression of thense 
and fall differs — ^the principle of the higher Mean of the Summa 
being still preserved. Instead of a gradual increase of the mem 
weight of the atmosphere up to the end of the Estival period, 
and then a speedy loss of weight, to the whole amoimt, we have, 
in the Septenary, an addition in the spring, and a much moie 
considerable one in the summer: which increase goes off in 
about equal proportions in the autumn and winter. 

Thus the warmer Spring aiid Summer are proved, also, to 
have sustained a greater weight of vapour; requiring, as it 
seems, a larger space of time to be decomposed and reduced in. 
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3F THE PROBABILITY OP A COMMUNICATION 
OF HEAT BETWIXT THE EARTH AND THE 
MOON BY RADIATION. 

T may perhaps be worth while to include, in any future re- 
earches into the variations of temperature connected with the 
tloon^s positions, the question whether there exists any commu- 
lication of heat between the two planets hy radiation. It is a 
eceived opinion, but I doubt whether founded on any experi- 
lents sufficiently accurate or delicate, that the rays of light which 
^e derive, by reflection, firom the Moon, bring no portion of heat 
whatsoever along with them. 

The two Planets are certainly very diflFerently circumstanced as 
> temperature. The Moon being so much the smallei body, 
nd presenting in consequence a much more convex face to the 
•un, would, if it were acted upon in the same manner by the 
un'*s rays, derive from them less heat, and possess in conse- 
uence a lower mean temperature than the Earth. But the sur- 
ice of this planet is presented after a very different manner to 
le influence of the solar rays. From the time that they impinge 
a any given part in longitude to the time of their quitting it, a 
eriod elapses, equal to twenty-nine of our mean daily periods 
r sunshine. And the same part, having once emerged from the 
lys, has an equally long space allowed it to cool again, in unin- 
;rrupted darkness. Moreover the rays, which thus act through 
day of two weeks'* duration, are not as in the case of our polar 
^^ons, very obliquely received ; but fall on a considerable por- 
on of the surface more or less directly. The effect of this 
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ceived in the direction of the axis, should raise the temperature in 
the focus of the mirror some degrees, in a high Northern latitude ; 
and depress it, in situations near the Equator : due attention 
being paid in both cases, to insulate the Thermometer, and se- 
cure; as much as possible, a stationary temperature in the sur- 
rounding medium. 

A curious phenomenon resulting from the play of light between 
the two planets, is so obvious to common notice, that I am sur- 
prised not to have met with any sufl^cient explfuiation of it. In 
the interval between the New Moon and First Quarter, when 
the Moon is seen in the Western sky after sunset, the dark part 
of the disk, between the cusps and all round the hemisphere, is 
sometimes so far enlightened as to be not only visible but con- 
spicuous ; a|id in an equally clear sky at other times, this portion 
of the di^k in the same situation is not to be discovered. It ap- 
pears that the sunshine in our planet is first reflected to the dark 
part of the Moon, and from thence back to the eye of the specta- 
tor: and the reason why this effect is at times (and only at times) 
sufficient to render the whole disk visible, may be, that there is 
then an ewtensive surface of snow on the Northern American 
continent. It will be found, on trial with a globe, that while we 
are contemplating the Moon in the position above mentioned, the 
Sun is yet sufficiently elevated over those parts of the world, for 
the snows to reflect its beams very copiously to the Moon's sur- 
fiice. Some observations, made since this appearance first began 
to attract my notice, compared with the accounts of the fall of 
snow in America, have given the matter sufficient importance in 
my view, to induce me to throw it out as a conjecture. — 
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ON WHIRLWINDS, WATERSPOUTS, AND SOME 
ELECTRICAL PHENOMENA CONNECTED WITH 
CLOUDS. 

It has been shown in the Essay on the Modifications of Clouds, 
and in the preceding one on Rain, that Clouds are Electric Ag- 
gregateSf floating in an Atmosphere which is itself Electric ; and 
that both are, in a low degree, (in the state in which we commonly 
observe them,) also conductors. A dry air, hypothetically con- 
sidered, is a non-conductor ; but in such an air no cloud could 
exist. These aggregates float in a region interposed between a 
saturated medium above, and a medium recipient of vapour be- 
neath them. Hence a great variety of appearances, arising from 
the passage, or even from the mere influential effects of accumu- 
lated Electricity, among them. The rapid changes undergone, at 
times, by the higher Modifications, extended in sheets in a some- 
what conducting medium, point out clearly the fact of this hori- 
zontal transmission of the Electric fluid to great distances through 
the air. I have often considered the bars of cloud, which I have 
seen to stretch from horizon to horizon, in winter, as conductors 
between a positive surface, where snow perhaps was lying, and 
one in a state to receive its excess, (as that of the open sea,) at a 
distance. In this case a degree of Magnetic power is also un- 
doubtedly present, and contributing to the effect. And the suc- 
ceeding winds are often observed to take the direction indicated 
by these natural pointers above. 

When a large mass of atmosphere is filled to a great depth with 
a hazy precipitation, having in it a positive charge, the denser 
clouds generated from the vapour continually emitted from below, 
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for these, so contrary effects according to our previous notions, 
'fften co-exist,) tend to become the conductors of the vast Electric 
^liarge to the earth. The Cumuli spread out their superior part, 
^nd present it in the form of Cumulostratus, inorder to the union, 
^hile the haze subsides and thickens ; and we witness, here, the 
iEunusing process of Inosculation; which often terminates in a 
oiiower. Even the magnificent Thunder-<;loud, before it strikes, 
las begun to extend a broad summit to the influence above, to 
which it now serves (as the coating of the glass of the Leyden 
jar) for a conductor : and in proportion as it becomes a more per- 
fect one, and loses its first state of a charged and insulated body, 
we see it assume the structure of the Nimbus. In this lofty ag- 
gregate, so wonderfully disposed for opening a direct communica- 
tion between the highest region where there can exist any charge, 
and the earth, we may behold, at times, the passage of the fluid, 
plainly indicated by the vivid light diffused through the Cirrose 
crown, and marking out its form amidst the crowded group around 
it. Of);en have I viewed this process with intense interest for 
hours together ; at a time when I was more addicted to the ob- 
servation of nature, and before curiosity had been in great mea- 
sure sated by these entertainments. 

But there are circumstances of relation in their Electric charges, 
between the higher atmosphere and the surface of the sea or earth, 
which do not admit of these deliberate preparations : or rather, in 
which they have already taken place unobserved — where the cloud 
is suddenly made at once the source of a plentiftil condensation, 
and the conductor of a powerful Electricity, without a single pre- 
vious discharge. The body of conducting rain in the Nimbus, 
which, as we have seen in the foregoing paper, consists of a po- 
sitive column, surrounded by a negative cylinder, with the usual 
outer appurtenances of such a system, becomes now a twisted 
moving cord, or natural chain, through which the fluid rushes 
down suddenly, and with abundantly greater manifestations of the 
mysterious energies in which it takes its origin. The Spout, by 
sea or land, and the Tornado, with hail and thunder, come 
under this description of effects. 

The phraseology in general use for these is at present rather 
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confused, and requires its terms to be fixed with greater pre- 
cision. 

1. The term Nimbiis, for a cloud giving rain, is clearly autho- 
rised by the best Latin writers. Then, as to the rain, &e. PluviOf 
(which seems to have been the adjective pluvia, quasi plus nia; 
more water than has toay^) may be appropriated to local showerif 
from definite masses of cloud; whilst /mfter, Imbres, the rainsy 
may denote a more general and extensive precipitation of water: 
TonitruSf tonitrua^ thunder (as to the sound:) fulgovj lig/Uning; 

fulmen^ a stroke of thunder. What are called FireJHiUa^ in the 
accounts commonly given of thunder-storms, I believe are merely 
the body of electric matter, moving so slowly that its form maybe 
distinctly seen in the passage ; which is not commonly the case. 

2. Ecnephias^ (from ek nephoSf Or. proceeding from a doud) 
seems appropriate to the sudden gusts which precede and accom- 
pany showers and thunder-storms ; as well as to the more danger- 
ous occasional winds of the same kind, which our seamen denomi- 
nate squalls^ and the French coups de vent: though in this lan- 
gnage they seem to have a sea^term, houiUar^ applicable to wind 
and rain in connexion. Our seamen also speak of black and white, 
or wet and dry squalls : and it is obvious that a cloud, moving 
swiftly along with a column of rain, snow or hail under it, must 
occasion appearances and movements in the air, differing according 
to the position of the observer, with respect to the shower and its 
course. Should the term I propose be adopted as a generic one, 
it may be thus defined ; Ecnephias: Ventus fortis^ breve et subito 
ev Nimbo erumpens. Some attendant circumstances might be 
added, to denote the species ; thus, the phenomena described 
under Tab. XXXII. would be, Ecnephias, cum magna grandine 
tonitruis etfulgoribus : and we might have Ecnephias pluvia, a 
squall with rain, sicca, a dry or white squall, nivosa, grandinosa; 
and possibly other modifications. 

3. Turbo : a whirlwind. Tourbillon, Fr. This term might 
likewise be made generic, and variously modified by additions, 
in the manner of the last. The phenomenon described under 
Tab. XCIV. and denominated by the relator a Tornado, would 
then be. Turbo, cum maxima grandine, tonitruis et fulgoribus. 
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I suppose the present, as well as the last-mentioned case, of a 
strong wind combmed with the highest manifestations of electrical 
action, to be the result of a peculiarly rapid and abundant con- 
^nsation of vapour above the clouds : in consequence of which, 
there is not time afforded for the regular, balanced arrangements 
of a thunder-doud : which might have given repeated discharges 
to the earth, and thus have relieved the higher atmosphere. On 
the contrary, there is probably a sudden rushing down of the 
Electric fluid, together with the vapour, through the imperfect 
conductors which may be present ; and which are assisted in their 
office by a fiurther, almost instantaneous, condensation during the 
passage. It is obvious, if we consider the nature of Electrical at- 
traction, that in this case the course of the fluid may determine 
that of the air ; and make it flow during the discharge, either in a 
violent narrow stream horizontally, with a counter-current above 
or beside it ; or in two whirlwinds, the one descending from the 
douds upon the superinduced surface, the other ascending to re- 
store the equilibrium. And even in the latter case, the horizontal 
movement of the phenomenon may be accounted for, by its speed- 
ily saturating the first spot on which it falls, which then repelling 
it, the shower moves to another ; and so on, in a line or track of 
the breadth of the cloud, and extended in length, according to the 
time taken by the continuous discharge. 

4j. Typhon. Def. Mawimus ventorum fortium concuraus. 
Ouragcm^ Fr. A hurricane : what is probably more strictly the 
application of the term tornado ; when the wind having blown 
with extraordinary violence from one quarter for a while, shifts to 
another, and so round, till its violence abates. See Tab. LXXXIY . 
and CXXXYI. This genus again, may be made, by short de- 
scriptive epithets, to comprehend difierent species. Hurricanes 
are almost always attended, I believe, with electrical manifestations; 
and occasionally with a great variety of them. In an account 
which I possess in manuscript, (I know not from whence ex- 
tracted,) of the tremendous one in the West Indies, in 177^» ^^e 
writer says, ** I must still mention how dreadful every thing 
looked in this, in itself, horrible and dark night ; there being so 
many fiery meteors in the air, which I and others who were in the 
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same situation were spectators of. Towards the East, the fiuie of 
the heavens presented to our view a number all fiery rods (de^ 
trical brushes?) which were through the whole night shootiiig 
and darting in all directions ; likewise^/Sery haUe (bolides ?) wlikli 
flew up and down, here and there, and burst into a number of 
small pieces, and flew to and firo like torches of straw, and csme 
very near where we lay in the road. This was the state of the 
air over the town : in other parts, another eori of fiery balls flew 
through the air with great rapidity ; and notwithstanding all these 
phenomena, common thunder and lightning was abundantly 
great" This account is dated, West end of Santa Crui (Andgu) 
and signed, M. Smith. I have no reason to doubt its authen- 
ticity. 

5. Trombus. The Waterspout Trombe, Fr. 

Were it proved that this phenomenon is the mere result of a 
Whirlwind, it might be denominated Turbo ctqiioeus: but I 
think the accounts we have of Spouts clearly prove them to be, 
in general, of electrical origin. I suppose the surface of the sea 
to be superinduced by a great mass of doud, or condensii^ 
vapour above; yet under such circumstances, that the necessary 
apparatus for regular successive discharges cannot be formed. 
The watery surface, then, rises in large papillcBj and froths up 
to meet the cloud, while the latter is propagated downward in a 
lessening cone, to meet the water — and, the passage being thus 
opened, a portion of the sea-water suddenly rushes up to be dis- 
persed in the cloud, while a copious condensation of the water 
of the latter is carried in a stream into the sea : the rapidity of 
the movement, and the resistance of the air, causing one or both 
streams to assume a whirling motion, in order to effect the pas- 
sage. The inosculation of a dense Cumulus with a sheet of Gir- 
rostratus above it, which is a common phenomenon, often ending 
like the Waterspout in rain, may illustrate these more remark- 
able effects of a stronger charge, existing in a cloud suspended 
over the sea : and I should define the Trombus thus, Mutua 
inter aquas ad maris superfidem^ et in nube proadrnd^ viribus 
electricis motas^ penetratio. If there be in nature a phenome- 
non, which might be fairly brought in argument, in favour of 
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the existence of two Jluids in Electricity, it is, I think, this of 
the Waterspout. It is not always, however, the complete Elec- 
trical operation here described ; and as thunder-storms are on dif- 
ferent occasions different processes, with certain common appear- 
ances attending them, so the case may be in this instance. 

From the same cause (the resistance) which gives to the air a 
whirling motion, in its sudden ascent in portions rarified by heat, 
we find, by various accounts, that the water in its frothy state, as 
well as the cloud, assumes a spiral movement in the column of the 
spout : the spiral being occasionally seen to climb up around the 
inner descending portion. 

The accounts of the phenomenon, collected in these observations, 
may be turned to by the Index : in which the Reader will find 
several illustrations of what has been here stated. 
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i>K Si>ME LUMINOUS PHENOMENA CONNECTKD 

WITH CLOUDS. 

1. AmiJMum^ Imago soiUy a nube opponidj quoH ab aqua 

This is* in eflect, the whole history of the Anthelion, that when 
the »uriace of a dense cloud presents rightly for the effect, diae 
i« the (Mune tendency to reflect the Son^s image, as in a smfitce ef 
water. Since I first distinctly recognised the phenomenon, I hiTe 
ot\cn been able to trace it, in a greater or less degree of petfec- 
tiiuu on the perpendicular sides, or in the recesses between tbe 
crown and the foot, of a large Cumulostratns; the doud bdng 
\ipiHmitc to the Sun at a moderate elevation, and the sky overhead 
dear. Here we may discover, at intervals, a broad spot of light, 
imich brighter than the rest of the cloud, and proceeding now 
Hiul then to a momentary circular image, which is presently lost 
again by the increase, or change of direction, of that part of the 
kurlace. This, I have no doubt, is the same kind of reflexion 
wbieht under favourable circumstances, has occasionally pro- 
duiHHl the Sun'^s image, amidst surrounding clouds in shade, in 
H\w\\ brightness as to fix the attention of even a casual observer. 
SiV \'ol< ii* P* ^^9 ^^^ ^^^* P' ^^7* I^ is sometimes multiple. See 
Vol. ii. p. 'J'^G. 

V. l\trheUo7U Soils species falsa^ diversos inter halones 
.;i tivhuUl vffulgens, Plerumque duo vel plures^ una cum ipso 
V'«« i-mivitnt, 

U.4\iuK '**^^' ^^^ opportunities of seeing parhelia^ I can only 

»*v\ i^rtt the phenomenon appears to be seated in the points of 

>^vu\^' "^different halos ; and to derive its brightness from 

^ T different reflexions in those parts. A mist 

_ ^ moderate density, surmounted by several 
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Cirrostrati differently inclined to the horizon, may furnish the 
medium for a perfect exhibition of the ptzrhelion : and a frozen 
fbite of the particles composing these clouds, is perhaps accessory 
to the effect. It is a phenomenon which our best observers do 
not know when to look out for: otherwise we should probably 
have had a more satisfactory account of its nature and mode of 
production. See Vol. iii. p. 327- 

3. ParaselenS. LuncR species falsu^ inter diversos halones 
in nebtUd visa, 

I have never, that I recollect, seen the paraseleniy but have 
ventured to make its definition accord with that of pariielion; and 
to it the same remarks are probably applicable. See Tab. 
CXXXIIl. Note. 

4. Corona. Area ludda^ sphceram referensj quce in ntibe 
vel nebuld circa Ltmam noctS videtur. 

The Corona is so common an appearance, when thin stratified 
clouds are carried over by night, the Moon shining, that I have 
seldom thought it needful to make a note of it. A circular space 
full of a mild whitish light surrounds the Moon's disk ; and by 
the passing ^ the light to some degree of colour (yellowish or 
brownish) at the outer part, its appearance becomes siich as may 
be compared to a spherical lantern, with the luminary in the midst 
of it. The phenomenon however varies much, and is only occa- 
sionally splendid or conspicuous. 

5. Halo. Area lucida, inter duo vel plures circulos inclusa^ 
plerumque colores iridis referens; qu£Bcirca Solem aut Lunam 
in nube vel nebuld videtur. 

The Halo is less common than the Corona^ and the Solar 
much less frequent than the Luna halo. It is a broad circle of 
variable diameter, sometimes white, but more often exhibiting the 
prismatic colours; which appears in a thin cloud (or in a low 
diffused ha%e by the help of the cloud's reflection^) around the 
Sun^s or Moon's disk. Sometimes, more than one circle or series 
of colours appears at once ; and at very different distances from 
the luminary in the centre. 

Coronas and halos, from their connexion with the modification 
Chrostrattcs, in which they chiefly appear, are found to indicate 
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wind and rain ; sometimes (at the approach of winter) snow and 
frost, when they are high coloured : and again, late in the spring, 
I have repeatedly observed a large tohite Lunar halo to be fill- 
lowed merely by hot weather. 

6. Iridula. Area circularis in qud colares iridis emicantj 
guttulia rorisj 8u>per gramina vel aranea campestfia sparsisj 
Tefleofa. 

I have ventured to adopt this diminutive, in order to apply it 
as a generic term to those little representations of the bow, which 
are commonly met with in autumn, formed by the dew-drops on 
the grass, the gossamer, &c. 

7. Iris. 

This term may be made to comprehend at least three modifica- 
tions. 

Iris Areas pluvitis: the Rainbow: of which the more rare 
kind, exhibited in a shower by the light of the Moon, may be 
distinguished by the addition of the epithet noct6 or nocttimw. 
See Tab. XXVI. CXXXVIII. LXVIII. Notes. 

It is unnecessary to define this very common phenomenon. I 
may just remark here, that an opinion which has been advanced 
by Dr. Watt in Thomson's Annals, that the refraction takes 
place, not in the raining cloud, but on the edge of another, situ- 
ate between it and the Sun, appears to me altogether unfounded. 

Iris Arcus nebulce : the white or colourless bow, seen in a mist 
without rain. See Tab. XXX. LXXV. 

Iris Gloria: Def, Umbra spectatoris in nubem projecta, 
circulos, colores iridis referentes, quasi circum caput suum pictos, 
in nube videt. A glory. 

This curious phenomenon is well described and figured, in a 
paper by Dr. Haygarth, in the Manchester Society's Memoirs, 
vol. iii. p. 463 ; as he observed it in the year 1780, in the vale of 
Clwyd. I should not, however, have thought of introducing the 
definition, had it not fallen to my lot to see it myself. 

On the 29th of the Seventh month, 1820, at Folkstone, Kent, 
the day was fine, with the Barometer at thirty inches, and the 
wind Easterly. There was a mist, of the kind which I commonly 
refer to the Cirrostratus^ resting the whole forenoon on the cliffs 
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IDwardr Dover, and on the high land North of the town. To- 
^nods evening, the mist subsided from the cliffs, and appeared on 
S|k sea below them; a body of cloud, which appeared to be Cv^ 
^9mlo8tratu8, showing itself also close to the horizon, on the high 
Knid above mentioned. 

About half-past six, p. m. walking with my family towards 
4Sindgate, West of the town, we perceived that the mist on the 
^ea was advancing and spreading itself Westward, and- towards 
die shore ; and a body of it came at length close under the sandy 
dSff, on which tre stood^ at the height of about a hundred and 
forty feet from the sfea. The mist was of various depths: a brig 
near the shore was at intervals completely hidden by it, up to her 
topmasts : it exhibited a mixture of Cumuli^ and Cirrostratus. 
In this state of things, the sun shining clear above the Western 
horizon, our shadows were projected, together with that of the 
diflTs edge, upon the cloud beneath, on the surface of which, at 
the stole time, each person could peceive, around the upper part 
of one of the shadows (which being distant were small, and rather 
indistinctly shaped) a luminous corona^ surrounded by two 
fSuHtly-Goloured haloa. The outer halo was very large, com- 
pared with our shadows : it surrounded the whole group, and a 
considerable part of the circle was exit off by the shadow o( the 
difil Consequently, when one of the party removed to a dis- 
tance, his shadow was seen to pass the circle and appear by itself, 
without the glory ; notwithstanding which he continued to per- 
ceive the whole of the phenomenon for himself, around his own 
shadow ; those of the rest appearing to him at a distance, and 
also without it. We were able to continue these observations 
for about twenty minutes; until, the Sun approaching the hori- 
zon,, the shadows became too distant to be perceived, and the 
circles vanished. A Thunder-storm followed these appearances, 
in the night bf the 30th: after which we had again fine weather. 
The whole phenomenon was highly curious and interesting ; and 
the facility with which each of the party could either appropriate 
the glory to himself or share it with the company present, sug- 
gested to me some reflections of a moral nature — in which, how- 
ever, I shall not anticipate the reader. 

VOL. I. 'S. 
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Amid the marshy pools, their skulking prey. 
Fling the cool plenteous shower upon their wings. 
Crouch to the coming wave, sail on its crest. 
And idly wash their purity of plume. 
The audacious crow, with loud voice, hails the rain, 
A lonesome wanderer on the thirsty sand. 
Maidens that nightly toil the tangled fleece. 
Divine the coming tempest; *' in the lamp 
Crackles the oil ; the gathering wick grows dim.'' 

3. Of Fair Weather. 

Nor less, by sure prognostics, mayst thou learn, 
(When rain prevafls,) in prospect to behold 
Warm suns, and cloudless heavens, around thee smOe. 

BrighUy the stars shine forth ; Cynthia no more 
Glimmers obnoxious to her brother's rays; 
Nor fleecy clouds float lightly through the sky. 
The chosen birds of Thetis, halcyons,* now 
Spread not their pinions on the sun-bright shore; 
Nor swine the bands unloose, and toss the straw. 
The clouds, descending, settle on the plain; 
While owls forget to chant their evening song, 
But watch the sunset from the topmost ridge. 
The Merlinf swims the liquid sky, sublime. 
While for the purple lock, the lark atones: 
Where she, with light wing, cleaves the yielding air. 
Her shrieking fell pursuer follows fierce — 
The dreaded merlin ; — where the merlin soars, 

• Kingfishers. 

•j- Or perhaps the Sparrow Hawk. In the original Nisus^ while the Lark is ScyHi^i 
in allusion to the following fahle, which seems remarkably to refer to the history 
of Samson and DalilaJi, Nisus was " a king of Megara, son of Mars, (or more 
probably of Pandion.) He inherited his father's kingdom with his brothers, 
and received as his portion the country of Megara. The fate of Nisus depended 
totally on a yellow lock ; which, as long as it continued on his head, according 
to the words of an oracle, promised him life, and success to his afiairs. His 
daughter Scylla stole away tho fatal hair from her father's head while he was 
asleep, and delivered it to Minos, king of Crete, who was then at war with the 
Athenians, and had actually besieged Megara. Scylla had, previously to this 
action, which was the cause of the surrender of Megara, fallen in love with 
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Her fugitive swift pinion cleaves the air. 
And now from throat compressed, the rook emits. 
Treble or fourfold, his clear piercing cry ;* 
While oft, amid their high and leafy roosts. 
Bursts the responsive note from all the clan, 
Thrill'd with unwonted rapture— oh ! tis sweet, 
When brightning hours allow, to seek again 
Their tiny offspring, and their dulcet homes. 

Yet deem I not, that heaven on them bestows 
Foresight, or mind above their lowly fete ; 
But rather* when the changeful climate veers. 
Obsequious to the humour of the sky ; 
When the damp South condenses what was rare. 
The dense relaxing— or the stringent North 
Rolls back the genial showers, and rules in turn. 
The varying impulse fluctuates in their breast: 
Hence the full concert in the sprightly mead, — 
The bounding flock — ^the rooks' exulting cry. 



4. Tlie Moons Aspects, 8fc. 

Mark, with attentive eye, the rapid sun, — 
The varying moon that rolls its monthly round ; 
So shalt thou count, not vainly, on the mom ; 
So the bland aspect of the tranquil night 
Will ne'er beguile thee with insidious calm. 

When Luna first her scattered fires recalls. 
If with blunt horn she holds the dusky air. 
Seamen and swains predict th' abundant shower. 
If rosy blushes tinge her maiden cheek. 
Wind will arise: the golden Phoebe still 

s, upon seeing him from the wall^ of the town. Minos disregarded the ser- 
of Scylla ; and she threw herself into the sea. The gods changed her into 
: ; and Nisus assumed the nature of the hawk, at the very moment that he 
himself death, not to fall into the enemy's hands. These two birds have 
dually been at variance with each other; and Scylla, by her apprehen- 
at the sight of her &ther, seems to su^er the punishment which her perfidy 
red." — Classical Dictionary. 

^ennant, in his British Zoology, says of the raven, (a kindred species,) 
dear weather they fly in pairs a great height, making a deep loud noise, 
ent from the common croaking. Their scent is remarkably good." 
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Glows with the wind. If, (mark the ominoog hour!) 
The clear fourth night her locid disk define;, 
That day, and all that thence successiye spring. 
E'en to the finished month, are calm and dry; 
And grateful mariners redeem their vows 
To Glaucus, Inous, or the Nereid nymph. 

5. The Suns Aspects, 

The sun, too, rising, and at that still hour. 
When sinks his tranquil beauty in the main. 
Will g^ve thee tokens ; certain tokens all. 
Both those that morning brings and balmy eye. 
When cloudy storms deform the rising orb. 
Or streaks of vapour in the midst biaeet. 
Beware of showers, for then the blasting South, 
(Foe to the groves, to harvests, and the flock,) 
Urges, with turbid pressure, from above. 
But when, beneath the dawn, red fingered rays 
Through the dense band of clouds diverging, break. 
When springs Aurora, pale, from saffron couch, 
111 does the leaf defend the mellowing grape : 
Leaps on the noisy roof the plenteous hail. 
Fearfully crackling. Nor forget to note. 
When Sol departs, his mighty day-task done. 
How varied hues ofl wander on his brow : 
Azure betokens rain : the fiery tint 
Is Eurus herald; if the ruddy blaze 
Be dimm'd with spots, then all will wildly rage 
With squalls and driving showers : on that fell night. 
None shall persuade me on the deep to urge 
My perilous course, or quit the sheltering pier. 
But if, when day returns, or when retires. 
Bright is the orb, then fear no coming rain : 
Clear northern airs will fan the quiv'ring grove. 
I^astly, the sun will teach th' observant eye 
^ ^esper s hour shaU bring ; — what clearing wind 

fl the clouds slow floating ; — what the South 
*^i8 humid breast. Who dare belie 
a?— 
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>/ the cause and manner of the swelling and shrinking of 
wood in a moist and dry air ; and of hygrometrical attrac- 
tion. 

In the year 1805, soon after the publication of the Essay on 
3Iouds, I was engaged in a correspondence (involving some- 
vliat of controversy) with my friend John Gough^ celebrated as 
the blind philosopher;' then resident near Kendal, where I paid 
lim a visit. I had adopted the hypothesis of Dalton on the 
state of vapour in the Atmosphere, which my friend above men- 
tioned rejected, preferring the notion of a Chemical solution of 
wsLtet in air. And on the subject of Hygrometry holding the 
peculiar doctrine of a Hygrometrical attraction between water 
ind the matter oi the vegetable [or other substance employed] as 
bhe source of the phenomena exhibited by our ordinary hygrome- 
ters ; and by wood in doors and wainscots, on the approach of a 
change of weather. The six long letters of this excellent mathe- 
matician, which I hold, may be found worthy at some time of pub- 
lication. With regard to my own part, I shall here only advert to 
the first point, (respecting vapour,) in explanation; and give 
some particulars of my case upon the second, which may prove 
instructive to some of my readers, in a practical way. 

The opposition to my friend Dalton from this quarter was so 
strong, that for a while I yielded to it, so far as to omit his 
theory in my Essay, as republished in Rees'^s Cyclop^Bdia. In 
the new Edition of the Modifications, inserted in my Introduc- 
tion to this work, and also printed separately, I have resumed it; 
as being after all the most satisfactory to myself: although, as 
often happens, there was, I believe, a measure of truth on both 
sides, in the controversy we waged about Evaporation and the 
state of vapour in the atmosphere. 

The swelling of wood is a consequence of the entrance of real 
liquid water into the fine tubes where the sap before circulated : 
and its shrinking ensues upon the expulsion of the liquid from 
these tubes, by the elastic force of the ligneous fibre, tending to 
resume its former state. The attraction between water and the 
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ligneous matter undoubtedly affects the aurfacey and is con- 
oerned in the rotting of the substance of the wood: butithw 
little to do with this peculiar process, which is wholly a result 
of the vegetable organization ; and continues only while the wood 
continues in some measure elastic. Which property ceasing after 
some years, by the beginning of a change tending to decay, the 
wood is pronounced * seasoned,' and is no longer found to expand 
and contract as before. See Introduction^ p. xvi. for further 
remarks on the hygrometer in this respect. 

I proved this fact, I believe, to the satisfaction of my jfrien^ 
by the following experiments. ^^ I caused a piece of White dealj 
of the most uniform texture and without knots, to be cut into 
'three smooth Cubical blocks of two inches diameter. After be- 
ing exposed for twenty-fbur hours to a gentle heat, these weighed 
as follows: A, 974,75 grains; B, 933,80 grains; C, 1026,60 
grains. I covered with a resinous coating [by heat] four out of 
the six faces of each: leaving exposed — In A, the two fkces 
parallel to the plane of the layers of the wood, or tather to the 
chord of the arc of these ; in B, the two faces perpendicular to 
this plane [which would have corresponded with a section made 
into the trunk of the tree from the bark to the pith, lengthwise:] 
and in C, the two transverse faces lying (as the phrase is) across 
the grain. The blocks, being again accurately weighed, were 
placed for twelve hours over water at 60°, in a covered vessel. 

" At the end of this time, A was found to have gained 4,40 gr. 

B, 3,60 gr. C, 13,30 gr. One of the naked surfaces of each be- 
ing now placed in water, about | in. deep — in 1^ hour, the 
blocks had imbibed as follows : A, 3,9 gr. B, 4,2 gr. C, 53,7 P' 
And, with 1^ hour on the [naked] face, A, 3 gr. B, 2,5 gr. 

C, 35,4 gr. Being then wholly immersed just below the siurface, 
for eighteen or twenty hours, A imbibed 25 gr., B 26 gr., C 87 gr- 
Proper care was taken to remove the water adhering to the sur- 
faces, before weighing them. 

" The whole of the water imbibed by each cube, reduced to 
the standard of 1000 grains of wood^ appeared in round num- 
bers to be, A, 37, B, 38, C, 184 grains. Now, as the wood 
was all of the same quality, temperature, and dryness, and other 
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eircamstances alike, had the attraction been wholly chemical, like 
that of the caustic Alkalies and Lime, for water, there appears 
ho reason why equal surfaces should not have imbibed equal 
l^ntities of water. — ^But the water imbibed by the several sur- 
ftces, appears in direct proportion to the number of sections of 
tilese parallel tubes which they [may be conceived to have] pre- 
tieteted. The layers [from the flexure of the grain] being neither 
J^erfectly plane nor parallel. 

•* The absorption of water by wood and other hygrometrical 
bodies is, therefore, an effect of their organization; and differs in 
no respect from the penetration of this fluid into capillary tubes 
made of glass ; except that, here, the tubes are more elastic, and 
yield sensibly to the force with which the particles of the 
fluid attract each other, in the direction of the length of the 
tabes. 

^^ In consequence of this elasticity, the substances [in ques- 
tion] after being distended by water, return to their original di- 
mensions in a dry atmosphere. And this fact furnishes us with a 
solution of the problem of the entrance of the water, without call- 
ing in any further action of the atmosphere than is exercised upon a 
moist pebble or piece of glass [the state of which, again, upon the 
supervening of a moist air, explains the manner in which the 
water reaches the apertures of the tubes.] For the evaporation 
of that part of the water which adheres to the surface will be fcd- 
lowed by the gradual expulsion of the remainder ; 1. Because the 
elasticity finds less resistance that way, and so becomes [in its 
turn] the vis a tergo: 2. Because the mouth of the tube, as it 
becomes emptied by evaporation, ought to attract the water back 
again as powerfully as it drew it in. [The whole case sufficiently 
explains the swelling and shrinking of doors and wainscots : espe- 
cially the experiment over water, in a close vessel.] 

** I find that even the thick bottom of a cast-iron pot has pores, 
which, when the pot is filled with quicksilver ^ become [in time] 
charged with that fluid. And when the pot has been emptied and 
brushed, it will continue to spew out quicksilver from invisible open- 
ings for many hours — ^which is found (to the great surprise of a 
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person unacquamted with the nature of the caie) collected in t 
mass at the bottom. 

*< As the wood, however, gamed wdlght firom the moist air (m 
well as firom the water,) without fl f)ariaiion of one degree m 
the Temperature^ it became a question how this water came in 
substance to the mouths of the tubes. To ascertain this, I wis 
induced to try some further experiments. In the first place, re- 
flecting that Caustic Alkalies and Lime, during theb combination 
with water, give out much Caloric, I concluded that, if there cxp 
isted any similar attraction in the present subject, it ought to be 
discoverable by the same effect. Accordingly, 1. I mixed fine 
dry sawdust with water, each at the Temperature of the atmo* 
sphere, and found the Thermometer rise a few degrees in the j 
mixture: 2. By placing a very sensible Thermometer in saw- i 
dust, in contact with water, I found this elevation took place st 
the precise time, when the water in penetrating the aawdust sr* \ 
rived at the Thermometei^-^at it did not exceed B% the qpb- - 
stances being about 60^; and that the Thermometer soon £dl 
again, by the contact of the lower water fiollowing the first por- 
tion. 3. Having pressed a quantity of coarse dry sawdust into 
the upper part of a pneumatic jar with a narrow neck, I placed^ 
the open end in water, a Thermometer being introduced through 
the neck, with its bulb in the centre of the sawdust. I found in 
two successive experiments that the water [which did not touch , 
the sawdust] assumed a Temperature 1^ lower than the air of ' 
the room — and the sawdust a temp. 1^ higher. In the first ex- J 
periment this was the case for several hours: I made the second 
merely to be assured of the fact. 

'^ I infer [from this] the fact of a real, though feeble, chemi- 
cal afiinity between the fibre of wood, and water; whereby the 
wood will decompose vapour. There are many striking facts in 
proof of a chemical afiinity [of the kind,] such as t?ie firing of 
rickSf usually attributed to the vinous fermentation [which indeed I 
begins the process,] and the strong heat excited in heaps of 
woollen rags left long unopened. To this I attribute the first 
deposition [where no disparity of temperature exists] of the water 
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on the surface of the wood — ^yet without admitting it to more 
than a share of the effect. The atmosphere contains, during the 
greater part of the year, such a quantity of water in a state of 
diffusion, as might suffice to produce it. 

*^ Now the swelling and shrinking of [wood and other] hygro- 
netrical bodies being readily accounted for by capillary attrac- 
tion and elasticity, with the single datum [or postulate] of water 
alternately deposited on their surfaces, and evaporated from them 
[by changes of temperature,] I think the * Hygrometrical affinity' 
may be dispensed with, as a cause not wanted. And conse- 
^ently, that the argument drawn from it, for a similar counter- 
attraction in the air, should be referred to the original one of a 
Chemical affinity between air and water, [which was before dis- 
proved,] and stand or £dl with it."" 

It follows as a consequence from these facts and experiments, 
that, to secure wood pannels from swelling by damp, and crack- 
ing aflterwards — and doors from being set fast — it is not enough 
to cover the outer surface (or even both surfaces) with a timely 
coating of paint. The ends and sides of the pannels^ where 
they are let into groonesj should above all he attended to, and 
well pitched or paintedj to prevent the entrance, that way, of 
the water, that in spite of other precautions, may occasion tbi§ 
iooonyenience* 
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mt^j affected id the suburban parts. The excess of the Tem- 

^perature of the city varies through the year, being least in spring, 

and greatest in winter; and it belongs, in strictness, to the 

nights ; which average three degrees and seven-tenths warmer 

than in the country ; while the heat of the day, owing without 

doubt to the interception of a portion of the solar rays by a veil 

of smoke, falls, on a mean of years, about a third of a degree 

khort of that in the open plain. 

The Mean Temperature of the year is found to vary in differ- 
ent years, to the extent of full four and a half degrees ; and 
this variation is periodical. The extent of the periods, for want 
of a sufficient number of years of accurate observations, cannot 
at present be ftilly determined ; but they have the appearance of 
lieiog completed in seventeen years. We may consider one of 
these Cycles, as commencing either with 1790, or 1800, and 
ending with 1806 or with 1816. See Fig. 1, and the explana- 
tion, p« 5. 

In either case, a year of mean temperature begins the Cycle ; 
in which the coldest year falls at the end of ten years, and the 
warmest at the end of seven years, reckoning from the coldest ; 
and thus alternately ; both together including a complete revolu- 
tion of the mean temperature from its higher to its lower ex- 
treme — (or vice versa from the lower to the higher) and back 
again. The year 1816, which was the coldest of a Cycle, ap- 
pears to have had its parellels in 1799 and 178^ ; and there is 
every reason to conclude, from present appearances, that the 
warm temperature of 1806 will re-appear in 1823 ; which will 
probably be the warmest, and 1833 the coldest, upon the whole 
year^ of a Cycle of seventeen years, beginning with 1807- (h) 

These extreme Annual temperatures are gradually produced, 
and chiefly by elevations and depressions of less extent, which 

(h) The ascending series, or Septenary^ has re-appeared, beginning however 
with 1816, the same year in which the previous Decade ended. See Fig 9, 
p. 41, and the observations belonging to it. And the Decade^ which was de- 
Bcribed as having appeared twice in the course of the Observations, is now 
running; having commenced with the year 1824. See Fig 10, p. 43, and 
the Observations. It differs somewhat in its form from the two which go 
before it : but the great principle of the descending alternation is preserved. 



take pl.icc in alternate years : and as tlie cfaafader of the yetT) 
in other respects, foUovs the mean tenpentiire, it is Teiy desia- 
ble to ascertain, whether simikr periods of Taiiatkm ezist m the 
Annual temperatore of other European districCa, not too remote 
in latitude and elevation from onr own. 

The greatest Heat to which onr climate is snbiccty in the 
course of one of these periods, is nineifsLt dqprees :-— the 
greatest Cald^ jire degrees helow zero. Thus the full range of 
our Temperature is about 100° of Fahrenheit, fcj * 

(^cj In the jean fhmi 1817 to IBSlf nnce ehpsed, tbe Tempentme has 
riiea to OT' in the year 1825; and deaeended to jtero in 1830. TheMedhm 
between these two is 48^ 5, agreeing nemrlj with the Mean of the Climate in 
the open plain. See page 46. 

Note in the \st Editiom. 

* In mj Fixit volume (Introd. p. xzziii) I adverted to the dcaixableoefl of 
our *< adopting, by consent, uniform modes, terma, and measures,** of obaenra* 
tion, in order to render more easy the communication between Meteorologists 
in different countries, and thus advance the science. This hint has been taken 
up by the Editor of the Journal de Phjsique, in a passage of which the fidbwing 
is the substance ^—.^^ There continue to be published in Thomson's Antm lg, the 
Monthly Meteorological Observations made at Bushj Heath, near Stanmore, by 
Col. Beaufoy, and at Ix>ndon by Mr. Howard, to whom the science is indebted 
for tbe new nomenclature of Clouds, which is generally adopted in En^and, 
and already in use in some parts of Germany, though nearly unknown in 
France." 

^' Tilloch's Philosophical Magazine, Schweiger*s Journal, and Gilbert's Ao« 
nals, have likewise produced observations of this kind, of which, however in- 
teresting, we cannot, for want of room, give an account : we shall therefore 
content ourselves witli observing how important it is, that Meteorologists should 
be explicit in their account of the manner and time of their observations, and 
that their Instruments should be comparable with each other. Indeed it would 
be worth while, in order to secure this point, that a sort of congress of observers 
should be held, ns ^I. Pictet proposes, to deliberate on the subject. Unless 
indeed there should ajipear some elementary treatise. Including all the branches 
of Meteorology, and exhibiting a model, sufficiently well executed to overcome 
the prcpossessicjns, not of individuals only, but of learned societies and nations ; 
and thus secure for itself universal reception. If we are to expect such a 
treatise at all, it appears that it must be from the pen of Mr. Howard, of whom 
we have just made mention ; and who, in effect, has published, in the course of 
this year, the first volume of a w^ork, entitled the Climate of London^ which. 
appears likely to fulfil the object.*' Janvier, 1819, p. 31. 

Howcvc *^g i niay be to contribute what lies in my power, to a general 

goodunf^ '{ among the cultivators of this science, I must here, once for 

ail, di '>)ur of some more qualified leader, the pretensions above dc- 

lonJ "n time, I may be permitted to advance a modest plea in fa- 

i< fl«le of tbe Thermometer, at present used by British Me- 

^ convenience in its extent, and even in its mode of gm- 
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Our Temperature scarcely ever rises above 80° but that the oc- 
currence is followed, either in our own or in some neighbouring 
district, by a Thunder-storm. These tempests are apt to be more 
severe and of longer continuance in our plains, than in the more 
hilly or mountainous districts of the island ; the equilibrium be- 
tween the clouds and the earth being, here, less easily restored. 
They appear to be a consequence of the irruption, upon our pre- 
viously calm atmosphere, of the temperate air of the Atlantic ; 
they are followed by more or less of Rain, and by a reduction of 
the heat for a season. 

With regard to the other Extreme, we are so situated, that 
even in the coldest season of the year, the medium of the 
twenty-four hours, upon a long average ofyears^ does not fall be- 
low the freezing point. Continued frost in winter is, consequently, 
always an exception to the general rule of the climate. The win- 
ter even passes, occasionally, almost without firost : in return for 
which we have, at uncertain intervals, a rigorous season of many 
weeks' duration, attended with the deep snows, and clear atmo- 
sphere, common to more northern latitudes. Our seasons of 
firost go off, like those of great heat, with a wind from the 
Atlantic. 

The greatest heat falls, on a mean of years, not about the Sum- 
mer solstice, but at an interval of a month af);er it, and the great- 
est cold, at the same interval after the Winter solstice. The 
mean temperature of the year is, in like manner, developed at an 
interval of about a month after either equinox. The nature and 
reason of this curious law, together with the daily gradation of the 
heat throughout the year, which I have fully treated under the 
head Temperature, does not admit of recapitulation here.* 

duation, which I should be loath to resign in favour of one> the divisions of which 
should be either so large, as to require a resort to fractions in every observation ; 
or 80 minute as to burden the memory, and make it difficult to seize and retain 
its prominent points and relations. And similar reasons induce me to prefer our 
own graduation of the Barometer to that at present in use at Paris. Yet there 
is no doubt with me, that our observers would be disposed to sacrifice, in some 
degree, their convenience and their predilections, for the great object of a common 
uniform standard. 

* I have published on a broad sheet, and in anticipation of that part of my 
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One of the most remarkable feAtures of our dfaMteii, certaiifljy 
the great f)ariablenes$ of the temperatmei .whidi dcparto ftm 
the mean in either direction, in the ooune ct ft lew dkja^ mH 
aometimes in a gbgle day or night, to an extent giestly racpedag 
that which the simple presence or absence of the aon, wonldi al 
that season, occasion. Thisappearstobethebasiaof theaomndi 
deprecated tendency to cloudiness and fieqoent rain ; wUch rai- 
ders our weather usually unpleasant to persons coming firoiB a 
more Southern, or eren from a Northern dime, if bdongiag tea 
continent. Habit, however, completely recondlea the En^Qdk- 
man to a sky, which rarely ^lows for a week ti^ether with the fiiD 
sun, and which drips^ more or less, «n half the days of the yisn 
and he finds, in the vigour inspired by its moderate ooUy andii 
his mental energy, which is kept alive by its incessant chaagw^ 
an indemnity for any deprivation of the listless animal etgopasnl^ 
in which the African and the Asiatic grow weary. Yicmily tl 
the Sun^s direct rays is the source of their samaitett; and siaipi- 
lar as it may appear, to those little conversant in mdi salgeets, it 
is demonstrable, from abundant evidence, (enough of wUch is 
even contained in this Volume,) that we owe most of oifr fndaA' 
tudcy even in temperature, to the Moon. It appears that our at- 
tendant planet, principally, if not solely, by the effect of gravity, 
continually disturbs the density of the atmosphere, producing, in 
the temperate latitudes of the globe, a variety of currents ; the 
different qualities of which, in respect of temperature, moisture 
and electricity, are developed as they successively pass over. 
Hence great variety of weather; — this, however, on the great 
scale of the year, is regulated by the more or less predominant in- 
fluence of the Sun, according to his place in declination : which 
secures to us the enjoyment of our four seasons in succession, 
these minor fluctuations notwithstanding. 

Referring to the work at large for their varieties, let us review 
the Seasons in their mean or standard state — and then the Months 
in succession, in their Meteorological properties and relations. It 

' a compendious account, illustrated bv a diaf^am, of the principal pheno- 
Temperature in the Climate of London. It is entitled A Cotnpaukm to 
"<«•, and may be had of the publisher of this work. 
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may, however, be repeated here, in order to complete the general 
standard, that the mean height of the Barometer , for the period 
from I8O7 to 1816 inclusive, to which my own results are refer- 
able, is 29*823 inches : that of the Royal Society exhibiting for 
the same period a mean of 29*849 inches, (d) 

That the mean annual Rain, at the surface, for the like period 
is 34'83 inches, and that both a longer average of my own, and 
the average of the register of the Royal Society for the ten years 
previous to the above period, wfien corrected for the elevation of 
the ffuage^ give a result very near to twenty-five inches, (e) 

I have stated that the character of the years, in other respects, 
follows in great degree the Mean temperature. To apply this to 
the Rain, it will be found that from 1810 to 1816 inclusive, the 
warm years were uniformly dry^ or below the average in rain, and 
the cold ones uniformly wety or above the average. It is also re- 
markable that, after an extreme wet year in 17979 ^^ ^^ ^o^^ 
successive years very near the average in rain, and then an ex- 
treme dry year : and that the same series appears to be now in re- 
petition from 1816 : that very wet year having been already suc- 
ceeded by three average years, and the fourth, 1820, presenting 
for the half of it elapsed, the same character: so that there is 
every reason to presume that 1821 will prove an extreme dry year. 
Thus the Rain appears to have a cycle of increase and decrease, 
as well as the Temperature, though it may not be limited to the 
same extent of years as the former, (f) 

The mean of De Luc's Hygrometer for the climate is 66 
degrees: (g) and the character of its prevailing winds Westerly, 

(dj The Mean of the Barometer for the Septenary ending with 1823, was found 
to be 29*826 in. That for the seven years of the succeeding Decade, elapsed up 
to 1830, is 29*859 in. ; but it is probable this Mean will be lower on the Decade 
when complete. — See p. 65. 

(ej The average Annual rain for the twelve years, from 1820 to 1831, is 25*92 in. 
collected at the Laboratory, Stratford. That for the whole series of thirty-Jive 
years, from 1797 to 1831, is 25*426 inches. See p. 129 and 131. 

CfJ The very wet year 1816, was in effect followed by four years near the ave- 
rage (their mean being 84*67 in.) but the very dry season here assigned to 1821 
turned out an extreme wet one, the produce of the guage ; but an inch below 
that of 1 816 ; and the extreme dry season followed in the next year. — See p. 101 
and 129. 

CgJ 1 have nothing very satis&ctory of further observation on this Instrument. 

VOL. I. Y 
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OF THE SEASONS. 

Our WiNTEB begins, by the temperature, the 7^^ of the 
Twelfth month, December^ and continues eighty-nine days : in 
Leap-years, ninety days. 

The mean Temperature of the setMim in the country is 37*7^ 
During it, the medium temperature of the twenty-four horn 
descends from about ¥f to 34^ degrees, and returns again 
to the former point-f* 

The mean height of the Barometer is 29*802 in. being .021 m. 
above that of Autumn. The range of the column is greatest in 
this season ; and in the course of twenty winters it visits neaify 
the two extremities of the scale of three inches. The mean YTrBt- 
ter range is however 2*25 inches. 

The predominant Winds at the beginning of winter are the 
S— W: in the middle, these give place to Northerly winds- 
after which they prevail again, to the close: they are at this seascn 
often boisterous at night. 

The mean Evaporation^ taken in situations which give more 
than the natural quantity from the surface of the earth (being 
30*467 in. on the year) is 3*587 inches. This is a third less than 
the proportion indicated by the Mean temperature ; showing the 
dampness of the air at this season. 

De Lue'^s Hygrometer averages about 78 degrees. 

The average Rain is 5*868 [by the long average 5'77] inches. 
The rain is greatest at the commencement, and it diminishes in 
rapid proportion to the end. In this, there appears a salutaiy 
provision of Divine Intelligence : for had it increased, or even 
continued as heavy as in the Autumnal months, the water instead 
of answering the purpose of irrigation, would have descended from 
the saturated surface of the higher ground in perpetual floods, 

• As deduced from the averages in Table G, for the period from 1807 to 1816. 

•j- According to the Table of averages on twenty years, in which the City ob- 
servations form one half of the period. It descends to 30,70°, on ten years in the 
country. — See General Tables. 
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and wasted for the season the fruitful plains and vallies. See on 
this subject the Notes under Table XXVIII. 

Notwithstanding the sensible indications of moisture, which in 
the intervals of our short frosts attend this season, the actual 
quantity of vaptmr in the atmosphere is now, probably, at its low- 
est proportion. Or rather, it is so at the commencement of the 
season ; after which it gradually increases with the temperature 
and evaporation. 

In consequence of the reduced state of the vapour, and the ge- 
nerally weak Electricity, in mild weather, the Clouds exhibit little 
variety ; and are easily, and therefore frequently, resolved into 
rain. The Cirrostratus and CumulostratiLs^ with abundance of 
tcudj or the scattered rudiments of the Cumulus, chiefly appear : 
the whole sky hangs low, and the region below it to the earth, is 
more or less misty. Yet we are not now wholly exempt from 
Thunder-storms ; which occur, apparently in consequence of the 
sudden and plentifril decomposition of vapour, brought in by 
strong Southerly winds. 

HaU is, however, of rare occurrence in our winter, if we except 
a sprinkling of small opake grains which in the fore part of the 
night indicate the approach of a low temperature, and are found 
on the froron ground, and on the ponds in the morning. 

The Snow crystallizes, with us, when slowly and scantily pro- 
duced, in forms not so various perhaps as those of higher kti- 
tudes, yet suiBciently beautifrd to be worthy, at all times, of 
examination : the star of six rays, carrying more or less of se- 
condaiy bruiches at an angle of 60'', is the most common. In this 
respect also the Rime, which collects on our trees and shrubs, 
when it just freezes with a moist air, presents considerable variety, 
and is occasionally magnificent. The Hoar-frost, which whitens 
our fields usually at the approach of rain, and is not confined to 
this season, is of two kinds. The most common is spicular, like 
the rime, and collected in this form from the air; though I have 
some doubt whether the particles are usually frozen until the mo- 
ment of their attachment to the support : the other is granular j 
and consists of the drops of dew, beautifully solidified by the cold, 
as they rest on the herbage. 
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Our great frosts are preceded by the continued thick MiiUf 
from the condensation of the vapour, which continues for some 
time to be emitted by the rivers and other waters ; as well as by 
the moist soil, until frozen to some depth. I have gone into some 
detail on the phenomena of our hard and stormy winters, in the 
Notes under Tables LXXXIX. XC. CI. CI I. CXIV. and 
CXV. to which the reader is referred. The simple difference of 
4"^ or 5^, in the medium temperature, suffices sometimes to effect 
the change from a damp misty state of the air, to comparative 
dryness and serenity-— or the contrary. Our winters, therefinre, 
present every variety of weather which can be expected within die 
limits of the temperature — from the calm frosty night, with iti 
short day of cheerful sunshine, to the gloomy or thickly clouded 
sky, when the South-west wind surges among the leafless trees 
through the nights ; or the more dreaded North-east prevails 
through the twenty-four hours, driving the snow before it. 

From the uncertain occurrence of really dangerous weather in 
our winters, it is probable that the people make less of the need- 
ful provision of clothing, use less foresight in their movements, 
and in effect, suffer more in proportion from the cold, than the in- 
habitants of higher latitudes. 

Spring commences the 6th of the Third month, March : its 
duration is 93 days, during which the Medium temperature is 
elevated, in round numbers, from 40 to 58 degrees. The Mean 
of the season is 48*94° — the Sun effecting by his approach an ad- 
vance of 11-18° upon the mean temperature of the winter. This 
increase is retarded in the fore part of the Spring, by the winds 
from North to Easf^ then prevalent ; and which form two-thirds 
of the complement of the season ; but proportionately accelerated 
afterwards by the Southerly winds, with which it terminates. A 
strong Evaporation in the first instance, followed by Showers 
(often with thundei' and hail) in the latter, characterize this pe- 
riod. The temperature commonly rises, not by a steady increase 
from day to day, but by sudden starts ; from the breaking in of 

ishine upon previous cold cloudy weather. At such times, 

vapour appears to be, at times, thrown up, in too great plenty, 

he cold region above ; where being suddenly decomposed. 
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the temp rature falls back for a while, amidst wind, showers, and 
hail; attended in some instances with frost at night. 

I have given, under Table XXXII. a detailed account of one 
of these hail-storms, the ravages of which I myself witnessed. 
Our own island, however, suffers but little from them, compared 
with the fine fields of some provinces of France ; which from time 
immemorial have been subject to their destructive visits. Human 
ingenuity, always exercised in one way or other in an uncertain 
strife with the elements, has here, however, resorted to a bold and 
singular expedient; for the French actually blow up the nascent 
Btorm with gunpowder ! An account of this process, as practised 
in the high lands of the district of the Maconnais^ is given under 
Table Y I. : and the same page presents an instance, in an acci- 
dent at Silkstone, Yorkshire, (where several persons were drowned 
by a torrent proceeding from rain in the district above them,) of 
what may be suffered in a neighbourhood from the want of skilful 
observation of the gathering of Thunder-storms, and the probable 
course of the waters which they may discharge, in a mountainous 
country. 

The heat and vapour, notwithstanding these interruptions, ac- 
cumulate on the whole ; and the atmosphere now receives an ad- 
dition of '030 in. upon the mean of the winter — the Barometer 
averaging 29*832 inches. But the extreme elevations and depres- 
sions of the column go off, in great measure, during the season ; 
and by the end of Spring the range is contracted to about an inch 
and a half. Mean range of the season 1*81 in. 

The Evaporation, taken as before, amounts to 8*856 inches ; 
being about a sixth part more than the proportion indicated by the 
mean Temperature. 

Consistently with this proof of dryness, the average of De Luc's 
fij«rrom«fer is 61 degrees. 

The Mean Rain is 4*813 [by the long average 5*23} inches. 
It increases at a small rate through the season : but being greatly 
exceeded by the Evaporation, the soil uniformly gets dried ; and 
the light springs, which issued during the winter from the super- 
ficial strata, disappear or become insignificant. 

The lower atmosphere becomes very transpateut m tlie foie ^att 



346 SUMMARY. 

cif the season ; but the brilliancy of the retaming Son is apt to be 
eclipsed, during pretty long intervals, by a close veil of Cumuh- 
«/rfi^i« clouds, which cover the whole sky with their drapery; 
connected at certain points by a kind of central stem, or basiB of 
the structure, hanging low in the sky. At other times, under the 
same course of Easterly or Northerly winds, there appear regnlsr 
ranks of a meagre Cumulus, coming on from the horizon, tnl 
pasdng away to the opposite quarter, with little or no change ft 
form or magnitude ; and unattended in great measure with any 
other modification. But in the latter part of the season we have a 
greater variety of Clouds. The Cirrus, which is connected with 
variable breezes throughout the year, now assumes more of 
tint and consistency, and is peculiarly fine before Thunder-stonns: 
and majestic Nimbi traverse the sky in succession, affording sligbt 
showers of large opake hail or snow ; the prodigious Electricitj 
attending which seems to prove, that these singular clouds really 
act as conductors, fitted by communicating a portion of the repnl- 
nive fluid, to prepare the way for the descent of subsequent 
dhowcrs ; without the necessity of an explosion. See an account 
of the Electrical phenomena of one of these, under Table VI.; by 
which it appears that the centre of a shower is positively charged, 
while the circumference is negative: — a fact which affords a clew * 
tt^r explaining many of the most sudden, and apparently capricious 
cliangcs, discoverable by the insulated rod, when showers are fly- 
ing about in distinct bodies ; the separate charges of which must, 
imiopcndent of their own composition, produce many phenomena 
\\\ affecting each other [influentially.] 

It is remarkable, that a Snow-storm, in the middle of this sea- 
s\>n, not unfrequently proves the forerunner of the first hot wea- . 
\Wt ; which is developed in ten days, or at most two weeks after 
x\, ( 'onsistently with this fact, some of the swallow tribe, of 
^hioh several species come from the South, to avail themselves of 
,Hsr temperate summers for breeding, (if not also to shun the Tro- 
.ivdl rains,) make their first appearance in the midst of such wea- 
;K "^his seems to prove that their approach is not gradual, but 

pid flight to our shores by the help of a superior South- , 
: and some observatiow^ ow \l\e i^lveuomena conse- J 
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quent on their disappesrance, induces me to suspect, that they 
mTail themselyes of simihir aid, from a high Northerly current, to 
Tetum* 

A wet ^nring seems not at all ungenial in our climate, provided 
h be fidlowed by a warm and dry Summer, as was remarkably 
the case in 1818: but in general, dry weather, however cold in 
the early part of the season, appears to be the wish of our far- 
ners, who have no objection to showers after they have got their 
aeed into the ground. ^' Humida solstitia atque hyemes optate 
aerenas agrioolse,^' says the Latin poet; whose rules in some par- 
Ciculara indicate a climate not so remote from our own, as is 
that of Mantua at this day. But should the farmer have too 
much rain for the business in which he is now occupied, it may 
be some consolation to him to be satisfied (as he may in general) 
that the circumstance indicates a dry time for the ensuing har- 
vest. I have shown, in page 115, in what years during my own 
u beer va tions, a portion of the rain usually belonging to the Au- 
tumnal equinox, was thus anticipated by the Vernal. 

SuMMEB begins the 7th of the Sixth month, Jtme, and lasts 
ninety-three days. The Mean temperature of the season is 
60*66°, or 11*72° above that of Sprmg. The Medium of the 
twenty-four hours rises during the season from 58° to 65°; but 
letnms before the close, to the former level. 

The mean height of the Barometer for Summer is 29*877 i^* « 
or *045 in. above the Vernal mean. The atmosphere now ac- 
quires, under the more vertical rays of the Sun in Full North 
declination, the greatest quantity of heat and vapour which it at 
any time contains; and it accordingly weighs most by the Baro- 
meter. The range of this instrument still diminishes to the mid- 
dle of the season, when it does not exceed an inch: it then gradu- 
ally increases again to the end: the mean range 1*08 in. 

I have shown that the great fluctuations in the density or 
gravity of the atmosphere, in our climate, are principally due to 
our participation, by turns, of the Polar and Tropical atmo- 
spheres ; between which we are situate. But our position in 
Summer, when by the inclination of our pole towards the Sun 
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we are presented in a more direct maaner to die njnfMpgnA 
matee Ae hahiti of oar climate to thoee of the KquatWMl if^^ 
and we thus become more nnifimn, both in tempentme andd» 
nty, than at any other season ; — though stOl giMrtly taate ▼sii iB b^ 
in both respects, than die coontries in that part of the gUbe. la 
proportion as the Sun rises higher, and continues loqgerslMife 
the horison, the Moon, to whose inlhience I hare tu i bule d As 
yariaUe winds of our climate, become depressed, aa to oarU- 
tudes. Her influence, consequent^, is diminished, and Aat rf 
the Sun, to which we have seen ascribed a more miifiirm adiaa 
on the winds, is established in its place. Sndi appear to. be 
the reasons, why the Barometer varies so much lesa in Smuss 
than in winter: but its movements in ascent or descent in tlii 
season, are not therefore the less indicative of those changes is 
the density of the air, on which the weather, in some consife 
able dq^ree, depends. 

An important part of the Agricultural bunness of onr dstaeC^ 
the making ofhay^ is chiefly conducted within the limits ef dni 
season. I have no doubt, that this branch of Rural economy 
has derived very considerable aid firom the use of the Barome- 
ter — and in fact, that much less of valuable fodder is spoiled hj 
wet, now, than in the days of our forefathers. But there is yet 
room for improvement in the knowledge of our fiurmers, on the 
subject of the atmosphere. It must be a subject of great satis- 
faction and confidence to the husbandman, to know at the bq;iii- 
ning of a Summer, by the certain evidence of Meteorolo^cil 
results on record, that the season, in the ordinary course of 
things, may be expected to be a dry and warm one : or to find, 
in a certain period of it, that the average quantity of rain to be 
expected for the month has already fallen. On the other hand, 
when there is reason, from the same source of information, to ex- 
pect much rain, the man who has courage to begin his operations 
under an unfavourable sky, but with good ground to conclude, 
fyoT^ ^^ state of his instruments and his collateral knowledge, 
fy^t A f^i^ interval is approaching, may often be profiting by his 
y^^rvations; while his cautious neighbour, who waited << for the 
fxex to settle," may find that he has let the opportunity go 
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by* This superiority, however, is attainable by a very moderate 
share of application to the subject ; and by the keeping of a plain 
dia;ry of the Barometer, and Rain-guage, with the Hygrometer 
md the Vane under his daily notice. 

The predominating Winds of our Summer are clearly the 
W — N, or those which range from the West to North, the latter 
point not included. 

The Mean Evaporation is 11*580 inches, being above a fourth 
part more than the proportion indicated by the Temperature. 
De Luc*8 Hygrometer averages 52 degrees through the season. 

The mean Rain is 6*682 [by the long average 6*64] inches. 
I have treated at some length, under the head Rain, of the pro- 
portions of Rain in the different seasons; and shown the reason 
why, if we divide the year into two moities by the Solstices, we 
have very unequal proportions of rain with nearly equal Mean 
temperatures ; if by the Equinoxes, then very unequal tempe- 
ratures for the two halves, with nearly equal proportions of rain. 
I have likewise, in that part of the work, endeavoured to show 
the connexion of our rain with the prevailing winds ; and the dif- 
ferent quarters from which we may more immediately derive the 
Vapour, which forms rain in the different seasons. 

Referring to the diagram, page 107, (^) ^^^ ^^ several di- 
visions immediately following it, I may here shortly state, that 
our Summer rains, (which are much the most plentiful in the 
middle of the season, or during the Seventh Month,) appear to 
be the result of a less powerful and constant operation of the 
causes which produce the Tropical rains. Hence our wettest 
summers are those in which, by the concurring effects of the 
Sun's declination and the currents, we partake the most of the 
Tropical atmosphere: and we obtain a dry Summer only by ap- 
proximating, in consequence of an opposite course of winds or an 
atmosphere generally calm or breezy, to the circumstances of the 
high Northern latitudes. In the one case, we seem to be placed 
in the great general stream of subsiding air from the South; in 
the other, in the air returning from the North, after having de- 
posited its excess of water. A North-west current is therefore 
(h) Which the Reader will compare with that in pa^ 135. 



onr ftb-wetlher wind; which will faiiag us aodente wasdier ad 
■nmhiiie, wo long as it is not inteatftnd with by SoodMify co^ 
Tentf, and theie I have shown to amve^ when dwj bring ns nh 
and thunder, for the most part with an Easledy dseetum: ooa» 
qnentiy in a way the most likely to mix widi» and be de c o B i psied 
by, die preraiUng Westerly current. 

When there exists a tendency to this proc eaa , oar fkmmm 
doods, in consequence of the greater quantity and mmt ckfated 
situation of the vapour, exhiUt a magnificeiiee iq^qproacUng to 
that of the Tropical sky. The CtmM, which is usually the fint 
to make its appearance after serene hot weather^ sow apteads iti 
tufts to a greater extent, and assumes a more dense appaannoe 
than in spring ; and the Cumuhu^ ever beautiftd and of fimMD- 
able aspect when insulated in the midst of sunshine, sow tendb 
constandy to inosculate above, or to become gnraped lalenUy, 
with the Cirrocumfdus and CirroHniiui which obcopy the mid- 
dle region. From the mixture of these^ and the inter^eiaBn of 
a quantity of anamtUoue ha«ej in patdies or ojUeaaife bedi, 
there results a sky more readily remembered than deacobed, 
which is very easily and suddenly resolved into Thonder-showen. 
The locality of these is often determined by the place of a rapidly 
growing Cumulus, which becoming a centre of union fbr die sur- 
rounding looser portions, gradually extends itself above and 
around, till it has put on the form of CumtUostraHte ; the last 
stage before the explosion which decides the precipitation of the 
water in heavy rain. This once begun, the Nimbus j with a con- 
fused moving and spreading sheet, increasing die obscurity on 
all sides, renders further observation from below very imperfect. 
At every interval, however, of some hours' duration, with the 
same winds, the same state of the sky returns again. A tendency 
to rain in such a sky, is perhaps as decidedly indicated, by the 
grouping of the Cirrus and haze in certain parts, in the form of 
the crown of a Nimbus, as by any other symptom ; while the Cir- 
Tocumulus^ which is the proper natural index of a rising tempe- 
rature, is favourable to dryness ; except as it forms a part of the 
preparatory machinery of Thunder-storms. In the latter case it 
is usually arranged on a kind of arched base, mixed with the 
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Cirnis and Cinrostratus, and the whole with the haze above men- 
tioned. The immediate tendency to an Electrical explosion is 
always indicated to those who have the view of the lower part of 
the cloud, by a surprisingly quick motion of the loose ragged 
portions of scud around it ; which seem in haste to obey the 
powerful attraction of the mass, and take their places in the gene- 
ral arrangement, on which probably the effect depends. A Thun- 
d^-storm in profile on the horizon, in the dusk of the evenings is 
one of the most sublime spectacles in nature. Such is the im- 
mense depth and extent, and the picturesque forms and complex 
arrangements of these natural batteries, before the explosions:— 
and when these have commenced, it is easy, for a while, to disco- 
ver the very cloud from which each proceeds, the whole substance 
of it becoming^ at the moment, incandescent with electric light 
In proportion as the charge is drawn off, the high-wrought forms 
of the clouds disappear, the crowns of Nimbi are spread out 
above, and the whole passes into the more familiar appearance of 
a distant bank of showers ; which in effect it now constitutes. 

Autumn be^ns the 8th of the Ninth month, September, and 
occupies 90 days. The Mean temperature is 49*37°— or 11 '29° 
below the Summer: the medium of the day declines in this sea- 
son from 58° to W. 

The mean height of the Barometer is 29*781 inches; being 
096 in. below the mean of Summer. The range increases rapidly 
during this season; the mean extent of it is 1*49 inches. 

The prevailing Winds are the class S — ^W, throughout the 
season. 

The Evaporation is 6*444 inches, or a sixth part less than 
the proportion indicated by the Temperature. The mean of De 
Lfuc's hygrometer is 72 degrees. 

The Mean Rain is 7'441 [by the long average 7'49] inches : 
the proportion of rain increases, from the beginning to near the 
end of the season. This is the true rainy season with us ; and 
the earth, which had become dry to a considerable depth during 
the Spring and Summer, now receives again the moisture required 
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for springs and for the more deeply rooted plants, in the following 

year. 

The changes in the state of the atmosphere in Autumn are all 
referable to one and the same cause — the retnm of the Son to 
the South. The heat declining daily, the store of vapour in the 
atmosphere undergoes a continued decomposition; the loss of 
weight arising from which is not made up, as in Summer, by an 
equal production of new vapour. Hence a declining Barometer, 
with extensive heavy rains, chiefly in the latter part of the sea- 
son. The whole increase, derived on the average of the Baro- 
meter in Spring and Summer, is thus disposed of, and the atmo- 
sphere returns to its minimum weight. From the more saturated 
state of the air, the Evapr' ation falls short of the Temperature; 
and the Hygrometer^ at the same mean temperature, exhibits an 
average 11 degrees more moist than that of Spring. 

The fore part of this season is, nevertheless, if we regard only 
the sky, the most delightful part of the year, in our climate. 
When the decomposition of vapour, from the decline of the heat, 
is as yet but in commencement— or while the Electricity reman- 
ing in the air, continues to give buoyancy to the suspended par- 
ticles, a delicious calm often prevails for many days in succession, 
amidst a perfect sunshine, mellowed by the vaporous air, and 
difiusing a rich golden tint as the day declines upon the land- 
scape. 

At this period, chiefly, the Stratus cloud, the lowest and most 
singular of the Modifications, comes forth in the evenings, to 
occupy the low plains and valleys, and shroud the landscape in 
a veil of mist until revisited by the Sun. So perfectly does this 
inundation of suspended aqueous particles imitate real water, 
when viewed in the distance at break of day, that I have known 
the country people themselves deceived by its unexpected ap- 
pearance. 

A phenomenon attends this state of the air, too remarkable to 
be passed over in silence, though it belongs in strictness to ano- 
ther branch of Natural history. An immense swarm of small 
Spiders take advantage of the moisture, to carry on their opera- 
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tions ; in which they are so industrious, that the whole country 
18 soon covered with the firuit of their labours, in the form of a 
fine net-work; the presence of which I have at different times 
noticed in my Journal, under the term Gossamer. They appear 
exceedingly active in pursuit of small insects, which the cold of 
the night now brings down; and commence this fishery about the 
time that the swallows give it up, and quit our shores. Their 
manner of loco-motion is curious : half volant, half aeronaut, the 
little creature darts from the papillae on his rump a number of fine 
threads which float in the air. Mounted thus in the breeze, he 
glides off with a quick motion of the legs; which seem to serve 
the purpose of wings for moving in any particular direction. As 
these spiders rise to a considerable height, in very fine weather 
their tangled webs may be seen descending from the air in quick 
succession, like small flakes of cotton. 

On threads of stronger texture, produced by some of these 
autumnal spiders, and which I have found often extended from 
tree to tree for some yards in length, the most minute dew-drops 
collect in close arrangement, and on the first touch of the sup- 
port, run together and fall down ; giving thus a practical illustra- 
tion of the manner of the formation of rain in the atmosphere. 
And both on these, and on webs placed in an oblique or vertical 
direction, on the shrubs and herbage, and formed with the sym- 
metry usually displayed by this insect, these drops are occasion- 
ally found Jrozen : and a string of little ice beads may be taken 
up from the web. From the texture thus covered with dew, 
the solar rays at times reflect innumerable little Irides, which 
will not be overlooked by those who know how to appreciate the 
smaller beauties of an autumnal landscape. 

Nor should the heavy dews of this season pass unmentioned : 
which I have sometimes found so abundant, as to be capable of 
daily measurement in the rain-guage. See the Notes under 
Tables XXIV. and XXXVII. 

In the drops of dew, when of considerable size, under the 
dear morning Sun, the Meteorologist may find a good instance 
of the reflection and refraction which produce the Rainbow. 
He has only to place himself with his back to the Sun, and 
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dngliiig out a jNurtiinilar drop which tigffomm faalliinit with mj 
colour, he may, by changing his position io as to ym^y the ai^ 
and keeping his eye on the drop, draw out the cBftnst jrrintir 
tints in succession* 

The latter part of this season, and the bqpnning of Wintn^ 
are more peculiarly subject to gales of wind ftom the SovdMran^ 
While our North-east breeies are phunly the vesnit of i^«»A*^ 
and blow almost exclusiyely by day, theie appear to pteni 
chiefly by night : the one forming part of an aseendin^, the odw 
of a subsiding set of currents. That our Weeteily gales cme 
from above, is manifest from the manner in which the doqjs ia* 
dicate, before-hand, the increase and decrease of velocity whU 
they afiterwards manifest below. And there seeva no way ff 
accounting for their occasional excessive force, but by iMobiifim 
it to the Westerly momentumf which the air aoqainea in a hj|^ 
latitude, by revolving in a larger circle about the Sarth's aidi| 
and which it may bring with it when suddenly translated Noid^ 
ward. It is even worthy of consideratifm, whether the suddn 
depressions of the Barometer, of a few hours* duration oafy, 
which accompany these gales, and exhibit their t»in}ynym point 
about the time of the greatest force of the wind, are not to be 
attributed to an actual loss of gravity^ by the centrifugal fafee 
in the air, for the time. 

However much we may be exposed, at seasons, to these bois- 
terous visitants, the tremendous concussion of the elements, pro- 
perly denominated a Hurricane, is almost unknown in our dimate. 
Yet we may not conclade it absolutely exempt from real hurri- 
canes. The force of the wind is occasionally such for a short 
time, as to give it the characteristic qualities of this phenpme- 
non— -uprooting and breaking timber-trees, damaging solid build- 

sd rolling up or removing the heavy sheets of lead with 

they are covered. See Tables XXVIII. XXXIX. 

II. CI. 

reduce, however, one of the most memorable instances on 

, I shall make some extracts from an old publicatioD, 

t the following title. ^^ The Storm, or a collection of the 

markable Casualities and Distresses which happened in the 
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late dieadftil Tempest both by Sea and Land. London, 1704," 
12mo. pp. 272. The motto, ^* The Lord hath his way in the 
whirlwind, and in the storm, and the clouds are the dust of his 
feet. Nah. i. 3." 

The date of this tempest, as to its extreme violence, is the 
night of the 26 — ^27 November, O.S. 1703, being about the 
time of New Moon. It appears to have been preceded by a 
very wet season for about six months. 

''It had blown exceeding hard (says the anonymous compiler, 
who seems to have been a man of respectable rank, and careful to 
have authorities for his facts) for about fourteen days past, that we 
thought it terrible weather : several stacks of chimnies were blown 
down, and several ships lost, and the tiles in many places blown off 
the houses ; and the nearer it came to the fatal 26th of November, 
the tempestuousness of the weather increased. 

" On the Wednesday morning before, being the 24th of Novem- 
ber, it was fair weather and blew hard : but not so as to give any 
apprehensions, till about four o'clock in the afternoon the wind in- 
creased, and with squalls of rain and terrible gusts blew very furi- 
ously. The wind continued with unusual violence all the next day 
and night; and had not the Chreat Storm followed so soon, this had 
passed for a great wind. 

''On Friday morning it continued to blow exceeding hard, but not 
so as that it gave any apprehensions of danger without doors. 
Towards night it encreased; and about 10 o'clock our Barometers 
informed us that the night would be very tempestuous — the mercury 
sunk lower than ever I had observed it on any occasion. It did not 
blow so hard till twelve at night, but that most families went to 
bed : but about one, or at least by two o'clock, 'tis supposed, few 
people that were capable of any sense of danger, were so hardy as 
to lie in bed. And the fury of the tempest increased to such a 
degree, that as the Editor of this account, being in London and con- 
versing with the people the next day, understood, most people ex- 
pected the fall of their houses. And yet, in this general apprehen- 
sion, nobody durst quit their tottering habitations ; for whatever the 
danger was within doors, Hwas worse without. The bricks, tiles, 
and stones, from the tops of the houses, flew with such force, and 
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80 thick in the streets, that no one thought fit to reatare oa^ thoogii 
their hooses urere near demolished within* 

''It is the received opinion of abundance of people^ that thflj 
felt^ daring the impetuoos fury of the wind» seyeral movements of 
the earth ; and we have several letters which affirm ft : bat as an 
earthquake must have been so general, that every body must have 
discerned it; and as the people were in their houses when tlief 
imagined they felt it, the shaking of which might impose upon Adr 
judgment, I shall not venture to affirm it was so. Oihersthoogiit 
they heard it thunder. Tis confessed the wind by Its unasuil 
violence made such a noise in the air, as had a lesemUanoe to 
thunder; — the roaring had a voice as much loader than usaal,ss 
the fury of the wind was greater than was ever known: the noise had 
also something in it more formidable : it sounded aloft^ and roaied 
not very much unlike remote thunder. And yet» though I cannat 
remember to have heard it thunder, or heard of any that didj in ot 
near London, in the countries, the air was seen Jkll of wutmn md 
vaporous firet; and in some places both thunderings and univerHl 
flashes of lightning, to the great terror of the inhabitants. 

** From two of the clock the storm continued, and increased tOl 
five in the morning ; and from five to half an hour after six, it blew 
with the greatest violence. The fury of it was so exceeding great 
for that particular hour and a half, that if it had not abated as it 
did, nothing could have stood its violence much longer. In this 
last part of the time, the greatest part of the damage was done. 
Several ships, that rode it out till now, gave up all — for no anchor 
could hold. Even the ships in the Thames were all blown away 
from their moorings, and from Execution-dock to Limehouse-hole there 
were but four ships that rode it out: the rest were all driven down 
into the Bight, as the sailors call it, from Bell wharf to Limehouse, 
where they were huddled together and drove on shore, heads and 
sterns one upon another, in such a manner as any one would have 
thought it had been impossible. 

" The points from which the wind blew are variously reported 
from various hands. 'Tis certain, it blew all the day before at SW, 
and I thought it continued so till about two o'clock ; when as near 
as I could judge by the impressions it made on the house — for we 
durst not look out — it veer*d to the SSW,then to the W; and about 
six o'clock to W by N — and still the more Northward it shifted the 
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harder it blew, till it shifted again Southerly about seven o'clock ; 

and as it did so it gradually abated. 

Though the storm abated with the rising of the Sun^ it still blew 
exceeding hard ; so hard that no boats durst stir out upon the river, 
but upon extraordinary occasions ; and about three o'clock, the next 
day, it encreased again, and we were in a fresh constemaiion. — ^At 
frar it blew an extreme storm with sudden gusts as violent as at any 
time of the night ; but as it came with a great black cloud and some 
fliunder, it brought a hasty shower of rain which allayed the storm, 
80 that in a quarter of an hour it went off, and only continued blow- 
ing as before. 

" This sort of weather held all Sabbath-day, and Monday, till on 
Taesday afternoon it encreased again, and all night blew with such 
fiiry that many families were afraid to go to bed.— At this rate it 
iidd blowing till Wednesday about one oclock in the afternoon 
which was that day sevennight on which it began^-so that it might 
be called one continued storm from Wednesday noon to Wednesday 
Boon. In all which time there was not one interval in which a sailor 
vould not have acknowledged it blew a storm ; and in that time two 
SQch terrible nights as I have described.'^ 

Such a tempest could not be supposed to be limited to this 
island — ^accordingly it appears to have spread over a great part 
of the North of Europe, though no where with equal impetuosity 
48 with us. As to the effects, they were generally these : Over 
3io8t part of South Britain and Wales, the tallest and stoutest 
imber-trees were uprooted, or snapt off in the middle. It was 
-omputed that there were twenty-five parks in the several coun- 
ties, which lost a thousand trees apiece- — the New Forest, Hants, 
^bove four thousand. Whole sheets of lead were blown away 
&om the roofs of strong buildings ; seven steeples, above four 
hundred windmills, and eight hundred dwelling houses, blown 
Sown ; and bams, out-houses, and ricks in proportion ; besides a 
great destruction of orchards. About one hundred and twenty 
persons lost their lives, on land ; among whom were the Bishop of 
Bath and Wells and his lady, who unhappily lodged in a ruinous 
castle : also the engineer who had erected the then lighthouse at 
the li^ddystone; who was blown into the sea along with the structure, 
^hich he had promised himself would bid defiance lot\vee\EvrkfcTL\A.fc 
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At sea there were few sliips to Bink — tlie previous ter 
weather having brought them into port in very unusual ntra 
— but ill the harbours and roadsteads of England, so i 
vessels ran foul of each other and sunk, or foundered at an 
or were driven on the sands, or to sea where they were 
heard of, that it is computed eight thousand seamen at 
perished on the occasion. A vessel laden with tin, being I 
the small port of Helford near Falmouth, with only a ma' 
two boys on board, drove from her four anchors at midnight 
going to sea, made such speed before the wind, almost with 
sail, that at eight in the morning, by the presence of mind i 
of the boys, she was put into a narrow creek in the I: 
Wight, and the erew and cargo saved. 

This run may give us some conception of the velocity i 
wind : for if we consider that the course of the vessel, ev 
the winds, could not have been direct) but in a large curv 
wards from the coast, the rate at which she went exceeded 
miles an hour on the average: and that of the wind muE 
been three or four times greater. 

The estuary of the Severn, lying more particularly i 
course of this storm, the parts bordering on that river si 
much hy the breaking in of the sea. The country for i 
extent van inundated, the vesscle driven upon the pastuR 
and many thousands of sheep and cattle drowned. 

To conclude this description, the spray of the sea was i 
occasion carried far inland in such quantities, as to fom 
concretions or knobs of salt on the hedges ; and at twen 
miles from the sea, in Kent, made the pasture so salt, th 
cattle for some time would not eat it. The total dam^ 
considered, by the Editor of the work I have been quob 
exceed that (rf the great fire of London. 

OF THE MONTHS, 

First Month. January. 

The Sun in the middle of this Month continues aboi 
20 m. above the horizon. The Temperature rises in tlie d 
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Average of twenty years, to 40*28^ ; and falls in the night, in 
open country, to 31'36^ — the difference 8*92*', representing 
mean effect of the Sun^s rays for the month, may be termed 
Solar variation of the Temperature. 
The mean temperature of the month, if the observations in 
city be included, is 36*34;^ (i) But this mean has a range, 
ten years, of about 10*25^, which may be termed the Lunar 
of the Temperature. It holds equally in the decade, 
ing with 1797? observed in London, and in that beginning 
1807»in the country. In the former decade, the month was 
i^taddest in 1802, and warmest in 1804: in the latter, it was warm« 
R^Kt in 1812, and coldest in 1814.* I have likewise shown in the 
curves facing page 39, that there was a tendency in the daily 
^"^rariation of temperature through this month, to proceed in these 
ective periodB of years, in opposite directions. The preva- 
of different classes of winds, in the different periods, is the 
^anost obvious cause of these periodical variations of the Mean 
"^ temperature. 

The Barometer in this month rises, on an average of ten 
'years, to 30*40 in. and falls to 28*97 i°* - ^^ mean range is there^ 
dre 1'43 in.; but the extreme range in ten years is 2*38 in. 
^ ^ The mean height for the month is about 29*79 inches, (k) 

The prevailing Winds are the class from West to North. 
The Northerly predominate, by a fourth of their amount, over 
the Southerly winds. 

The average Evaporation (on a total of 30*50 inches for 
the year) is 0*832 in., and the mean of Dc Luc^s Hygrome- 
ter QO. 

The mean Rain^ at the surface of the Earth, is 1*959 in.; 

(I) The Mean Temperature of the respective Months, and their Mean of 
greatest heat bj day and cold bj night, for the Septenary ending with 1823, are 
given in p. 53. 

* As the Temperature of the Month in other years approaches near to 
either extreme, the reader will do well to consult Table A, from whence these 
results are taken, as he proceeds* 

ik) The Monthly Mean range and Extreme of the Barometer, for seventeen 
years, from 1815 to 1831, are stated, with a pair of Curves, at p. 70. 

3.^ 
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and the number of days on wbioh now or rain ftUa, in da 
month, 14,4. (L) 

A majority of the nights in this month hate ooHBtandy Aa |n 
temperature at or below the freeiing point. 

Second Month, February. V' 

Length of day in the nuddle of the month about 9 h. 56 m. |C 

Mean of greatest heat by day 44*68°^ of greatest cold by fit}U|r 

3370° : difference, or SfOar variation 10*93^. 

Mean temperature of the month, the city temperature ift- |K 
duded, 39*60°: difierence in the mean, ot Lunar ourtaliai, 
from 1797 to 1806, in London, 7-46'^ from 1807 to 1816, ii 
the country, 11*75^ The month was coldest- in 1800 and 1814; 11 
and warmest in 1806 and 1809* ' |l 

. The Barometer ranges, on a mean, from 30*42 to 29*07 '^* 
difference 135 in.: but the full range in ten years extendi ti 
2*01 inchesr Mean height for the month 29*874 in. 

The prevailing Winds are the class from South to West 
The proportionate Evaporation is 1*647 in. : and the meaa of 
De Luc's Hygrometer 75 degrees. 

The average RoAn at the surface is 1*482 in.: and the average 
number of days on which any falls, 15,8. This is the month iti 
which, on the whole, rain or snow falls the oftenest. The frosty 
nights vary from three to twenty-two, and the average of thes^ 
on ten years is eleven. 

Third Month. March. 

The middle day has the Sun for about 11 h. 50 m. 

The mean heat rises by day to 48'08°, and falls by night to 
35-31°; the Solar variation is therefore 12-77°- 

The Mean temperature of the month is 4201°, the London 
observations included. The Lunar variation, in the first decade, 
was 6-74°; in the second 11-08° The month the coldest ifl 
1799 and I8O7, and warmest in 1801 and 1815. 

The mean range of the Barometer in this month is from 

(I J The Monthly Averages of Rain are extended to a period of thirty-four 
ars at page 1 3C. 
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M)*40 to 29*10, or I'SO in.; the full range for 10 years bemg 
L *80 in. Mean height for the month 29'87 inches. 

The prevailing Winds are decidedly the class firom North to 
Bast: and these sensibly impede the advance of the Tempera- 
ture (m.J 

The proportionate Evaporation is 2*234 in. : and the mean 
ot De Luc's hygrometer 67 degrees. 

The average Rain at the surface is 1*299 in.: and it rains on 
A mean, in this month, only on 12,7 <hiys« 

There are, on an average, twelve frosty nights in this month; 
the proportion varies from five to twenty-three. 

Fourth Month. April. 

The Sun is above the horizon, in the middle of the month, 
about 13 h. 5^ m. The Temperature rises by day to 55*37°, 
snd falls by night to 39*42°: the Solar variation is consequently 
15-95°. 

The Mean temperature of the month for London and the 
country, is 47*61°. It varied in the first decade T'54iy in the se- 
cond 8*64°: the Lunar variation is therefore probably pretty 
uniform. The month was warmest in 1798 and 1811, and coldest 
in 1799 and 1808. 

The Barometer ranges, on an average, from 30*23 to 29*15 
inches: the mean range is therefore 1*08, but the full range in 
ten years is 1*62 inches. Mean height for the month 29*814 
inches. 

The prevailing Winds are still from North to East: yet the 
advance of the Temperature is now somewhat quicker. 

The proportionate Evaporation is 2*726 in. : being little more 
than in last mopth: the mean of De Luc^s Hygrometer is how- 
ever 60. 

The mean amount of Rain at the surface is 1*692 in.; and it 
falls on an average on 14 days of this month. 

During ten years, this month never passed quite without a 

(m.J This is on the Decade ; the Reader may compare with it the different 
state of the winds in spring in the Septenary, by turning to the Tables in pages 
77 and 80. 
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^. in the middle of this month, extends 
The mean heat rises in the day to 

, cho 7n(jht only to 49-75'^: the Solar 
v.-: \ which is the largest for the year; con- 

^.ii* greatest altitude on the 21st of this 

_ ,,/-ie of the month, with London included, 
^ 1 years from I797 to 1806, 6*44=, 

5*80°. The Lunar variation is 
the whole at its minimum for 
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the year. The month was warmest in 1798 and 1811; and 
coldest in 1797 and 1812. 

The Barometer rises, on a mean, to 30*28, and falls to 29*45; 
tbe difference 0*83 in. : but the full variation in this month, for 
ten years, is 1*25 inches: the mean height for the month about 
39-90 inches. 

The prevailing Winds are the class from West to North. 

The proportionate Evaporation is 3*507 inches, being less 
than that of last month, the advance of the temperature notwith- 
standing. The mean of De Luc^s Hygrometer 52 degrees. 

The mean amount of Rain is 1*920 in. : the average number 
of days on which any falls is 11,8 only, being the lowest of any 
mcmth in the year. 

I meet with no instance, in the course of ten years, of a frosty 
lught or morning in this month. 

Seventh Month, July. 

Length of the middle day about 16 h. 5 m. Mean highest 
temperature by day ^V5QP\ mean lowest by night 53*84®. *So- 
lar variation 17'66°. 

Mean temperature of the month, for London and the country, 
62*97°' The Lunar variation is nearly uniform, being 7*14*' 
for the decade of observations in London, and 8 40® for that in 
the country. The month was hottest in 1803 and 1808, and 
coldest in 1802 and 1812. 

The Barometer rises, on the average, no higher than 30*18, 
and sinks only to 29*49 inches: the mean range is therefore 
0*69 in. : and the full range being only 0*99 in. it has in this 
month the smallest variation in the year. Mean height about 
29*88 inches. 

Notwithstanding this state of the Barometer, the class W — N 
continues to include the Winds most prevalent in this month : 
and these, with their antagonists from the South, occasionally 
blow with considerable force at this season. See the Notes under 
Table CXXI. 

The proportionate Evaporation is 4*111 inches; and the mean 
of De Luc^s Hygrometer again 52 degrees. 
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The average iZatn of the month is 3*687 indiM: andniafidki 
on a mean, on 16 days of this month. 

Eighth Month. August. 

On the middle day of this month we have the Sim tat dwit 
14 h. 32 m. The heat rises by day, on a mean, to 7^"^} ^ 
sinks by night only to 53*94'': we hare now the wavmest n^ti 
in the year, and but little abatement of the temperature by dMj. 
The Solar variation therefore keeps up to 17'99^; whidi k i 
degree and one-third more than in the conretponding monidiii 
spring, the fourth. But we are to recollect that, at the prciwt 
season of the year, the action of the 8un*8 nqra is oonsideniilf 
assisted by the warm earth, which radiates heat into the tin 
while in spring it absorbs every day a propoirtioa <tf the host 
which the Sun produces. 

The mean heat of the month, with London included, is 6S*9(r. 

The Lunar variation is very uniform, being 7'07^ in the fint 
decade, and 7*44^ m the second. The month was hottest is 
1802 and 1807, &»<! coolest in 1799 and 1812. 

The Barometer rises on a mean in this month to 30*19, and 
sinks to 29*43 in.; the mean range is consequently '7^ in.: the 
full range for 10 years is 1*02 in. Mean height for the month 
29-854 in. 

The Winds from West to North prevail most in this month 
also. 

The proportion of Evaporation is 3-962 inches, and De Luc's 
hygrometer continues to average 52 degrees. 

The average Rain of the month is 2*125 inches; and it falls, 
on a mean, in this month, on 16,3 days. The rain in this, and 
the two preceding summer months, presents a very uniform ave- 
rage, (when corrected for the different elevation of the guages,) 
on the two decades of years. 

Ninth Month. September. 

"^^^ middle day is about 12 h. 39 m. from sun-rise to sun-set. 

at, on a mean, rises to 65*66°, smd falls to 48'67*^; making 

variation of 16*99°. This is but a fraction of a degree 
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less than that of last month, and 422^ more than in the Third 
month. From the different place of the Equinox in each, the 
Thurd is astronomically colder than the Ninth month; but we 
have besides, and in a greater degree, a source of inequality in 
their temperature, in the absorption and radiation of heat by the 
earth, already treated of. 

The Mean temperature of this month is, for London and the 
country together, 67' 70®. The Lunar variation is nearly uni- 
form, being 6*61® for the first decade, and 6*98® for the second. 
The month was coldest in 1803 and I8O79 and warmest in 1804 
and 1«10. 

The mean of ten maxima of the Barometer for this month is 
30*23 in.: of ten minima 29*33 in.: giving a mean range of 
*90 in. : but the full range on ten years is 1*64 in. : mean for the 
month 29*883 in. — ^the greater oscillations beginning now to come 
on again, in proportion as the temperature declines, and the cur- 
rents get more interchange of direction. Northward and South- 
ward. 

The prevailing Winds of this month are, on the whole, the 
dass S— W- 

The mean proportionate Evaporation is 3*068 inches, and the 
mean of De Luc'*s Hygrometer 64 degrees. 

The average Rain for the month is 1*921 in.: and the num- 
ber of days on which any falls, only 12,3: so that, on the ten 
years firom I8O79 it is the month which stands next, in point of 
dryness to the sixth ; the Third being, however, nearly equal to 
it. It is proper to remark, that on the decade from I8O7 to 
1816, the average rain for this month is about half an inch less 
than on the former decade; while for the Third month, it is 
about as much more. The translation of a portion of rain from 
the autumnal to the vernal equinox obtained, therefore, in a 
greater degree in the latter, than in the former period. 

In this month we have occasionally a frosty night or two. In 
1816, it froze pretty sharply on the 2d : in 1816, on the 6th and 
7th ; and in 1807? by placing a Thermometer near the ground, I 
detected a Temperature of 26% on the 13th of the month. 
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Tenth MorUh. October. 

The middle day of this month has the Sun for about 10 h. 
37 m. The mean of the greatest heat by day is 57*06°, of gieat- 
est cold by night 43-61°: the Solar variation 13-66°. 

The Mean Temperature^ for the city and country, is 6079°.* 
the Lunar variation of which is smaller, in the decade for the 
city, than in any other instance in these observations, being only 
4*61"" : but in the country decade it amounts to 9*18°. I am not 
prepared to suggest any peculiar cause for this Tery small vari- 
ation in one decade, while a mean one obtains in the other ; but 
we shall see a more remarkable instance of this in the Twelfth 
month. The Tenth month was coldest in 1797 And 1814, and 
warmest in 1804 and 1811. 

The Barometer in this month rises, on a mean to 30*21 and 
sinks to 29*05 in. : mean range 1*16, full range 1*72 in: mean 
height for the month 29*736 in. 

The Winds from South to West predominate. 

The proportionate Evaporation is 2*208 in. : and De Luc's 
Hygrometer averages now 7I degrees. 

The average Rain is 2*522 inches : it rains, on a mean, on 
16,2 days of the month. The month being somewhat wetter in 
the decade beginning with 1807? ^^^^ ^^ ^^^ been in the preceding 
ten years. 

The Tenth month is less subject to frost, than we might expect 
from the advanced period of the year. It has not usually above 
four nights, and sometimes none at all, with the Thermometer 
below the freezing point : the warmth of the ground is one obr 
vious cause. 

Eleventh Month. November. 

The middle day of the month extends only to 8 h. 49 m. The 
average temperature, however, rises to 47'22°, and sinks only 
to 36'49% making a Solar variation of 10'73°; while in the 
First month, with a mean day of 8 h. 20 m. it was but 8*92^ It 
may be necessary, both in this month and the last, to admit as an 
additional cause of the comparative warmth, the heat given out 
by the great quantity of aqueous vapour now condensed into 
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Rftin : while in Spring, the temperature may be proportionately 
kept down by the effect of Evaporation, in which process much of 
the atmospheric warmth occasionally disappears. 

The mean Temperature for the whole district is 42*40^. It 
varies 7*32^ in the decade beginning with 1797? ^nd 8*14^ in that 
beginning with 1807 ; the Lunar variation is therefore nearly 
uniform. The month was coldest in 1798 and 1816, and warmest 
in 1806 and 1811. 

The Barometer, which constantly enlarged its movements in 
receding from the Summer season, now exhibits the greatest de- 
pressiona. It rises, on a mean to 30*36, and sinks to 28*60 
inches, making the range in this way 1*46 in. : but the full range 
in ten years is 2*12 inches. Mean height for the month 29*7^^ 
inches. 

Consistently with this state of the Barometer we have now the 
South-west winds oftenest — but with a large mixture at intervals 
of Northerly ; which average considerably above their mean. 
Perhaps the greatest interchange of these currents now takes 
place in our atmosphere. 

The proportionate Evaporation is now reduced to 1*168 in ; 
Itnd the mean of De Luc^s Hygrometer advanced to 80 degrees. 

The mean Rain of this month is 2*998 inches : it is conse- 
quently the wettest month in the year : and it is observable, that 
it was somewhat drier in the decade beginning with 1807$ than in 
the preceding ten years. Rain faUs on precisely half the number 
of days in the month. 

In this, and the preceding month, but most in the present, the 
depressions of temperature occur, which bring on the cold of 
Winter in our climate. It will be seen that we lose about eight 
degrees on the mean. A gloomy windy sky is accordingly the 
prevailing characteristic of the season ; but this is not constant ; 
and we have at intervals also in this month, very fine days, with 
clear nights and hoar-frosts. 

With regard to frosts, this month has eleven or twelve nights, 
on an average, on which the Thermometer is at or below 32^ ; 
and the following ^rae^a^io^ appears in the number of such nights 
in the month, from 1811 to 1816 inclusive, viz. 5, 9, 12, 14, I7, 
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20 ; shewing the progressively increasing tendency to a low ten^ 
perature, as this series of years proceeded. 

Twelfth Month. December. 

Our day is reduced, in the middle of this month, to abopt 7h* 
46 m. The average Temperature rises to 42'66^ and sinks to 
33-90®. The Solar variation is therefore only 8*76®j being the 
smallest for the year ; consistently with the Sun's place in decli- 
nation. 

The Mean temperature, with London included, is 38*71^- It 
varied in the decade from 1797 to 1806, to the extent of 14i'4iSP; 
and in that from 1807 to 1816, only 5*45®. The Lunar variation 
is therefore now the most extensive, and the least uniform. The 
mean of this month in 1799, in London, was 34*30® : the month 
had become nearly as cold in the preceding year, having then 
sunk in its mean about 7i degrees. In 1806 it was, by the Lon- 
don observations, 48*75®, and by my own at Plaistow 46*27®. It 
had increased in the preceding year; and a similar gradation 
firom cold to warmth in this month took place in the years 1801— 
2 — 3, when it was carried in the last, to 42*78®. In the latter 
decade, on the contrary, the gradation twice proceeds, through 
four years, towards the lower extreme. 

By returning to Tables I. II. the reader will see the immediate 
cause of the hibernal warmth, in the great prevalence of Southerly 
winds, more especially the SW. By these, the temperature of 
the fore part of the winter was kept up nearly to the pitch of 
spring : and the notes present some instances of the effects which 
this had on vegetation. A decided flow of air from the Southr 
ward, without almost the intervention of a frosty night, must be 
expected to produce a very different mean, from a season in which 
most of the nights are frosty. And the difference from this cause 
may be expected to be greatest, when we have the least of the 
Sun''s influence : but the question, tvhat it is that determines thu 
Southerly current to our district, in one year or series of years 
more than another, remains to be solved. 

The Barometer rises, on a mean to 30*40, and sinks to 2895 
inches, giving a mean range of 1*45 in. ; the extreme range being 
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2-37 inches, nearly as large as in the First month, which is the 
greatest for the year. The mean height of the Barometer is 
29*7^ inches. 

The Westerly winds, on the whole, preponderate. The pro- 
portionate Evaporation is 1*12 in. : and De Luc'*s Hygrometer 
continues to exhibit its winter mean of 80 degrees. 

The average Rain is 2*437 inches. Rain or snow falls on 17,7 
days of the month ; which is therefore, nearly, the most subject 
to what is sometimes provincially termed ^^ falling weather." 

On an average of ten years, about half the nights in this month 
appear to be frosty. 



A few things remain to be noticed, which have been overlooked 
in their proper places, and which may suitably occupy the re- 
mainder of this sheet. 

1. Where the Notations of the ^ind appear in Italics, in the 
column iJlotted to them in the Tables of the Becond volume, it 
may in general be inferred, that the remainder of the observa- 
tions for the day were borrowed, together with these, from the 
Royal Society's, or some other Register, in order to perfect my 
averages. 

2. I have given, in p. 58 of this Volume, the reasons which 
induced me to insert, on many occasions, the Notations by a 
Second Thermometer, along with those from which I took my 
Mean and Extreme Results. I consider these, together with 
those of a Second Barometer and Rain>guage, as affording a 
general confirmation of the Results, while they shew particular 
difierences, or even discrepancies, in the observations. 

3. The terms which I proposed, in 1804, for the Modi/ica^ 
tiona of CUmds, were at first sparingly employed in my ob- 
servations : I waited to see if the public would sanction them — 
and I wish not, at any time, to see Registers crowded with these 
observations beyond their proper use for completing the history 
of the phenomena of the season. 

4. The Reader is requested to compare, for himself, by the 
help of the Index, the very many cases of storms, inland or on 
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the coast, concurring with the depressions of the Barometer^ re- 
corded in these Volumes : and on which it would have taken an 
unreasonable space to dwell particularly. The obsenrations by 
the Clocky which show these depressions most perfectly, b^in at 
Tab. GIL in the Second Vol. : in 1815. The like observation 
applies to the agreement of the heavier amounts of Rain with 
the previous indications. 

5. He may likewise search the papers and other records (if in- 
clined to forward useful enquiries of the sort) for accidents by 
Ctvplosion in Coal mineSj coinciding with a depressed state of 
the Barometer — of which it is believed there would be fomid 
many. The Extracts firom the papers, inserted in my volumes, 
are not to be regarded as a collection of such things. I took 
them as they came in my way, in the course of reading books, 01 
turning over the file of the News: using, of course, some 
discrimination, and selecting what might illustrate my own 
matter. 

6. The appearances consequent on a stroke of Lightning^ 
related in the Note, Vol. ii. p. 85, seem to indicate an efiect of 
the Electrical energies, which deserves to be more attentively 
examined. The fluid appears to have the faculty, during its 
passage to the grand magazine in the earth, after an explosion, 
of collecting such light bodies as fall in its way into momentary 
aggregates ; which then explode and are dissipated. In the 
present case, it was probably the soot from the chimney (by an 
error of the press made * sand') which afforded the substance of 
the fire ball. And a consideration of the eflects may help us to 
explain many cf the strange appearances which we read of in the 
accounts of such accidents. Of these I have made a collection, 
on which at a future time I may publish some remarks. 

7. The accumulation and movements of the smoke of the city, 
are frequently noticed in my Observations ; but I do not recollect 
to have stated my opinion, that it is always electrified negatively; 
and that the attraction exercised for such a body, by clouds or 
haze charged positively, may often account for its being detained 
and elevated, as we see happen. The like cause may be assigned 
for the rising and floating of dust before Thunder: which it does 
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air, and darkening the horizon 



; , to apologize to the Reader, for pre- 

i (jf my Text, a list of Errata : or for 

!;;.stow the necessary pains and excuse the 

ik, by correcting them. When I reflect 

i. > . c-innposing and printing these volumes, and 

i.. I tlic press at which I have been obliged to 

.re cause to felicitate myself and him, that the 

tii\- I) few, than to complain that they are so many. 

. none are left which affect in any essential point the 

. the work. 

iicral Tables of Results, a Table of the Moon's Changes, 

. use of those who may incline to pursue the subject of pe- 

.. variations further — and the Index, are all that now re- 

aiid I may express myself well pleased to take leave for the 

.i!t of this kind of writing — anticipating for my Reader 

.ic have perused as carefiilly as I have written) the like satis- 

LJon in the like rational and innocent occupation of his time, 

Ich I have myself enjoyed in the composition of this account 

the Phenomena of the Climate of London. 
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TABLE OP ERRATA. 

Vol.. L Intr. kH- MnudiM rmi tL 

M^ Ml^ iM Sm, Hapn, »id Mnidft 

- Tm. IL ' Pfc CiJui. l),undeiETSp.thcreniltaiBOiiiitta], notii 

— \% April 12, Y.V. 22, ™d 23. 

- ' ■ ' 35, Bar. Mtn. 30 03, read 3003 

— M) Aug. 2, loMrt undet lUin, 7- 

— H T.No.2,Mfool, rrai 71-39. 

— S^ 30, Rexl the total Eyap. 2-98. 

— 4^ nlar. 21!, EvBp. rerul U, and the total 3-34. 

Apr. 13, TtBospoae 30-e5~30'29. 

— M, Total lUin, mirf 3*38. 

— tt Aug. 10, 31h90,rn«( 29-90. 

— , S^ B7, Total Rain, read 1-56 ; the probable lotul, apartbcinjJt- 
lldeni, isS-17in. 

— 88LSepl.37, 2tl'7B, rmdaS'TS. 
" ■ Ktetsl,r<Mdl-21. 

^j. Temp, 4 J, reiiil 4 1 . 

H dashes for the blanks. 

jlutai, TAifii-sa 

- 11^ Jan. IS, 2900, 'cad 29-80. 
~ 144t Julv 1 8, T. No. a, 63, read 72. In notes, parallel, read fmU ' 

— 144— 156,Atftotof T. No.2,63 73-n:flrf8«-45-fiO-8K,™dfflVll 
— 69'50, read 78-58 ;— 57 'SB, read 77-41 f— 13-13, rr-rit 
64-25i— 37-81, read 65-19. 

— IH, Dec. 5 md 6, put duhcfl fbr tUin. 

— lS»t nican temp. 64-38, raU 42-07 ;— and 63-13, read 43-13. 

— 188, Nov. 2, Bnr. 30-(l4, r.-aJ 30 05. 

— 190, 191, Totaltain, read 1-06, and in Hole nndn Renilli, Hon 
rend Meau, and two, rrad too. 

— 196, TotJ Bvap. read 1-66. 

— 303, Line 3, props, read diopi. 
_ 263, Resultd, 33-60, read 26-86 

— 274, 278, In the heads XC. read CX. and XCI. read CXI. 
_ 304, At foot, B. 29-46, read 3006, 

— 364. Dec. 8,B. 29-43, rrMd 28-43, and at foot 38-68, read 26 43. 

— 400, Head, 1818, reod 1819. 

. — 3, lUsuItB, ituert Var. 1. 

— 11, Hyp. 69, read 68. 

— 48, Line II, plant, reod clump ; and line 42, Beowne read Benowne. 

— 74, Line 20, Their can, rend the ean, and put out the comma. 

— 77, Capricorn, read AquariuB. 

— 143, Under Results, refer to p. 139, 140. 

— 160, Sept. 30, T. 56, read 61. 

— 181, R^ullslntheEvap.,readl'19. 

— 169, Themi. in. read ° 
~ 192, Cuneta, read cuneta. 

— 195, Line 6, p. 197, read 191. 

— 244, Mai. 4, defe Bain 8, and put 4 a day higher. 

— 383, DJWant, rend distance. 

— 3«4-e. Themai. 66° doubtftil. 
~ 334, Run total, read 1<79. 
_ 339, The like, read 1-61 . 
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MONTHLY MEAN TEMPERATURE in LONDOl 



Year. 


First Mo. 
Jan. 


Sec. Mo. 
Feb. 


Third Mo. 
Mar. 


Four. Mo. 
April 


Fifth Mo. 
May 


Sixth Ma. 
June 


1797 


37-32 


37-33 


39-85 


47-41 


53-96 


57-56 


1798 


39-62 


39-94 


42-96 


51-60 


56-51 


64-00 


1799 


35 09 


38-21 


39-33 


44-06 


52-41 


58-04 


1800 


38-67 


35-99 


39-41 


50 99 


57-02 


57-98 


1801 


41-05 


40-39 


46-07 


47-64 


55-30 


60-85 


1802 


34-62 


40-83 


43-15 


50-98 


5215 


59-58 


1803 


35-27 


38-27 


44-38 


50-41 


53-01 


59-05 


1804 


44-98 


38-94 


43-23 


46-29 


59-59 


63-46 J 


1805 


36-17 


40-67 


44-01 


47-98 


52-43 


57-70 


1806 


42-45 


43-44 


42-73 


45-70 


57-77 


62-50 


Greatest ^ 
variation of - 
the Mean 


10-36 


7-45 


6-74 


7-54 


7-44 


6-44 


MONTHLY MEAN TEMPERATURE in the 


1807 


34-14 


38-37 


36-14 


4600 


56-78 


58-91 


1808 


35-99 


35-91 


37-19 


43-05 


59 91 


59-08 


1809 


36-42 


44-92 


43-64 


43 21 


57-01 


58-75 


1810 


35-06 


39-42 


43-19 


48-09 


50-98 


60-21 


1811 


32-64 


42-08 


45-99 


51-69 


61-10 


61-58 


1812 


36-88 


42-37 


40-75 


43-85 


54-75 


55-78 


1813 


34-84 


43-67 


43-96 


48-36 


56-72 


58-64 


1814 


26-71 


33-17 


37-82 


50-84 


50-56 


55-99 


1815 


3277 


44-48 


47-22 


48-56 


58-72 


60-11 


1816 


3613 


33-39 


39-24 


45-21 


51-30 


57-54 


Greatest ^ 
variation of > 
/ the Mean J 


10-17 


11-75 


1108 


8-64 


10-54 


5-80 
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11797 to 1806. 



[Table A. Temp.] 



m 


Nin. Mo. 

Sept. 


Ten. Mo. 
Oit. 


Elev. Mo. 
Nov. 


Twel. Ho. 
Dec 




m 


56-95 


48-95 


43-39 


42-66 




m 


58-89 


62-17 


41-61 


36-19 


^ 


56-45 


49-67 


44-68 


34-30 






60-08 


60-04 


44-06 


40-03 






61-11 


62-72 


41-96 


37-49 




6023 


52-48 


42-38 


39-30 






55-14 


61-07 


43-70 


42-78 




61-75 


63-46 


45-93 


37- 14 






61-71 


49-59 


41-76 


40-75 






59-49 


5319 


49-13 


48-76 






6-01 


4-51 


7-52 


14-45 




^fbrl 


Pen years 


1807 to 1816. 


1 65-27 


63-08 


53-06 


37-54 


36-39 




63-51 


06-41 


47-27 


44-13 


34-96 




61-43 


57-46 


50-47 


39-63 


40-41 


i 


61-62 


59-06 


51-01 


44-34 


39-85 


'^ 


59-33 


57-83 


66-04 


46-40 


38-75 




67-83 


55-45 


49-41 


41-63 


35-61 




61-33 


57-69 


48-67 


4133 


38-43 




62-17 


55-68 


46-86 


39-86 


40-20 


61-94 


56-38 


49-70 


38-34 


36-25 


I 


S900 


54-21 


49-95 


37-26 


36-89 




7-44 


5-08 


9-18 


8-14 


5-45 



h»,ita« »•* ^-%. 


M fc 


k 


k 


MS » 


m 


— 1 




m 


•»< 




m 


- 



'Hilt » ' ^ 




I TABLE A 2. Temp.] 






ElB». SIo. 
Nov. 


Twd. Mo. 
Dec. 


Av. 


4fi'68 


34-55 


47-857 


17 '45 


35-02 


49-847 


39 81 


34- 12 


49-853 




40-80 


39-24 


47-951 




47-38 


43-35 


49-G!?5 




46-65 


33 55 


51-282 




4311 


39-82 


48-267 




45-61 


41-20 


49-482 




40-55 


42-52 


50-846 




4110 


42-16 


51-226 




43-00 


44-08 


50-324 




44-56 


45'09 


52-083 




38-78 


32-67 


47-492 




43-55 


3543 


48-741 




42-75 


41-70 


51-244 




8-67 
1019 


12-42 
1242 





»!» 





attendant Winds. 


[TABLE B. Temp.] 




Ninlh Mo. 
Sept. 


Tenth Mo. 
Oct. 


KUveiith Mo. 
Nov. 


Twdfih Mo. 
Dec. 






72° W. tiW 


09° SW 


ab'SW a N 


S4°SW 






26 N 


33N 


22 NW 


17 NW 






71 NE 


68 SW 


5liS 


5:j NW a SW 






34NWiiN 


34 NW 


SSVaT.aNE 


UN 






74 Vu. El)- 


67 NE 


53N 


54 SW 






36 NW 


27 NW 


22 NW 


28 Var. SW 




7 


•85 E a BE 


71 E 


58 SW 


52 Wly. 






3RNsE 


27 NW 


29 W 


25 SW NW 




P. 


BOVar. E 


73 8 


62 9W 


64 SW. W 






39 W 


38 8 


25 B. NW 


21 SW. N 






73 W a SVT 


69NWaSW 


55 SW 


52 8 






34 NW 


32 SW 


24 W 


tlBNE 






76 S 


60 W. SW. 


58 SW 


54 SW 






40 NE 


27 Vai. a NW 


26 E 


+ I9E. NW 






75 8W a 8E 


C7 SW fl SE 


51 SW 


56 8W 






33NE.N 


24 NW a N 


igNWaN 


26 SW 






79 SE 


ees 


57 SW. S 


53 SW. SE 






31 NE 


32 E 


18 NW 


21 SW 






74 8 


G8SE 


66 W 


50 8 






30 NW 


29 8E 


17 NE 


UN 




frea 


«st depress! 


.. 
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HIGHEB BfEAN IN THE COUNTRY. 



• 


1 Jan. 


2 Feb. 


3 March 


4 April 


5 May 


6 June 


f 


40-42 


45-71 


43-35 


55-80 


65-06 


69-33 


\ 


4112 


41-55 


4300 


50-50 


70-29 


68-43 


1 


40-51 


50-71 


50-64 


50-20 


67-51 


68-20 


\ 


38-58 


44-64 


49-51 


57- 13 


61-06 


71-96 




37-45 


47-50 


54-70 


6113 


70-54 


71-83 


\ 


41-54 


47-58 


46-93 


52-20 


62-87 


64-20 


\ 


39-16 


49-57 


51-67 


58-10 


65-64 


69-53 


'. . 


37-19 


39-10 


43-74 


61-63 


61-03 


64-93 




32-55 


50-64' 


55-09 


58-30 


69-90 


72-40 




41-16 


40-69 


4600 


55-20 


60-90 


67-36 


f} 


38-96 


45-76 


48-46 


56-02 


65-48 


68-82 


' 


7. July. 


8. Aug. 


9. Sept. 


10. Oct. 


11. Nov. 


12. Dec. 


f 


75-19 


74-67 


62-13 


60-03 


42-83 


41-25 


\ 


77-87 


72-51 


6406 


53-96 


50-00 


39-35 


\ 


69-87 


69-22 


64-23 


57-12 


44-96 


45-42 


) 


70-35 


71-06 


68-03 


58-80 


49-63 


44-32 


» 


69-80 


67-80 


68-00 


63-00 


51-50 


44-48 


J 


66-52 


64-38 


64-70 


56-93 


46-76 


39-22 


1 


74-22 


72-06 


66-23 


55-96 


47-70 


42-19 


I 


75-19 


71-87 


66-10 


56-06 


46-20 


45-38 


s 


71-48 


72-16 


67-66 


58-00 


44-76 


42-03 


) 


67-61 


66-71 


6310 


57-61 


4413 


41-83 


1 


71-81 

1 


70-24 


65-42 


57-74 


46-85 


42-55 



the Year . . • . &^-5>\ 



W4 



(T 



U>Wm MSAV IV IfQNWN, 



Yoff. 


IJan. 


2 Feb. 


3 March 


4AprU 


5 Hay 


« 


1797 


34-64 


32-21 


34-00 


40-76 


45-96 


1 


1798 


36-09 


35-10 


37-48 


44-10 


48-70 


Si 


1799 


32-06 


33-82 


34-96 


3906 


45-48 


fl 


1800 


35-71 


32-71 


34-70 


45-63 


49-74 


«1 


1801 


3713 


36-82 


40-80 


39-83 


47-25 


8 

1— 


1802 


31-16 


3700 


36-70 


43-33 


43-76 


i 


1803 


3309 


34-57 


38-90 


43-53 


46-67 \ 


1804 


4213 


34-89 


38-38 


40-86 


62-41 


1805 


33-48 


36-53 


38-35 ^ 


41-40 


44-96 


1806 


38-90 


39-35 


38-93 


40-30 


49-87 


Avenge of ) 
ten yean f 


35-44 


35-30 


37-32 


41-88 


47-48 


Year. 


7 July 


8 Aug. 


9 Sept. 


10 Oct. 


11 Nov. 


1797 


56-16 


53-58 


50-36 


44-29 


38-76 


1798 


5609 


58-00 


52-53 


47-03 


37-83 


1799 


55-58 


53-38 


50-20 


45-00 


41-10 


1800 


56-74 


57-64 


54-13 


44-83 


40-00 


1801 


55-09 


57-35 


55-60 


47-70 


38-46 


1802 


1 

51-32 


58-77 


5200 


46-29 


39-10 


1803 


57-90 


56-51 


46-86 


45-96 


39-70 


1804 


55-90 


56-35 


55-00 


48-38 


43-06 


1805 


5509 


58-03 


54-86 


4500 


37-96 


1806 


57- 13 


57-16 


52-96 


48-35 


45-20 


erage of\ 
^ years. J 


55-70 


56-67 


52-45 


46-28 


40rll 



the Year .... 



np.] 



985 



LOWER MEAN IN THE COXTNTBY. 





1. Jan. 


2. Feb. 


3. Mar. 


4. April 


5. May 


6. June 




27-87 


31-03 


28-93 


36.20 


48-51 


48-50 




30-87 


30-27 


31-38 


35-60 


49-54 


49-73 




32-32 


39-14 


36-64 


36-23 


46-51 


49-30 




31-54 


34-21 


36-87 


39-06 


40-90 


48-46 




27-83 


36-67 


37-29 


42-26 


51-67 


51-33 




32-22 


37-17 


34-58 


35-50 


46-64 


47-36 




30-32 


37-78 


36-25 


38-63 


47-80 


47-76 




28-35 


27-25 


31-90 


40'06 


40-09 


47-06 




20-87 


38-32 


39-35 


38-83 


47-54 


47-83 




31-10 


26-10 


32-48 


35-23 


41-71 


47-73 


'} 


2§-33 


33-79 


34-57 


37-76 


46-09 


48-50 




7. July 


& Aug. 


as^t 


10. Oct 


11. Nov, 


12. Dec. 




54-25 


55-90 


44-03 


46-09 


32-26 


31-54 




56-51 


54-51 


48-76 


40-58 


38-26 


30-58 




52-41 


53-77 


50-70 


43-83 


34-30 


35-41 
35-38 




52-16 


5219 


50-10 


43-22 


39-06 




53-87 


50-87 


47-66 


49-09 


39-30 


33-03 
31-80 




5106 


51-29 


46-20 


41-90 


36*30 




52-78 


50-61 


49-16 


41-38 


34-96 


34-67 




54-32 


52:48 


45-26 


37-67 


33-50 


35-03 




50-70 


51-83 


48-10 


41-41 


31-93 


30-48 




51-87 


51-29 


45-33 


42-29 


30-40 


29-96 


'} 


52-99 


52-47 


47-03 


4274 


35-03 


32.79 



the Year 41-10 



[TABU 



MEAN TEUPERATURE of erary dsr m die yev, 





rvn M«. 

Jul. 


8«c.M<i. 

F(b. 


H«. 


Foot Mo. 
ApriL 


FifthMo. 
M.T. 


June 


1 1 3715 


39-63 


42-05 


44-33 




se-ou 


2 


37-90 


40-45 


43-75 


45-30 


52-23 


66-70 


3 


37-70 


40«a 


13 60 


43-40 


51-30 


S9-05 


4 


38-20 


38-17 


42-20 


46-85 


32-55 


5i)-SS 


6 


39-30 


38-0O 


40-37 


46-80 


53-40 


59-W 


6 


38-20 


3ti70 


40-00 


46-87 


55-10 


59i!0 


7 


37-00 


35-40 


38-87 


47 95 


55-30 


6U-M 


8 


yr-20 


3-5-30 


39-30 


48-80 


54-90 


59-30 


9 


36-30 


3900 


39-15 


48-05 


54-40 


61-15 


10 


35-55 


39-00 


39-70 


48-75 


53-50 


61-lS 


11 


34-85 


37 65 


4O-70 


47-40 


53-47 


58-70 


IS 


34-00 


35-75 


41-20 


46- 12 


52-90 


68-2-5 


13 


36-25 


3t:-6& 


40-50 


45-90 


51-60 


69-71) 


14 


39-30 


36-iH) 


42-75 


47-2? 


Sl-05 


60-35 


15 


39-00 


38-30 


42-97 


49-52 


52-20 


69-fl) 


16 


38-10 


37-5-'> 


41-72 


49-75 


53-45 


60-50 


17 


3i>-00 


38-00 


421W 


49-80 


54 65 


61-10 


16 


40-20 


38-25 


4275 


5015 


5500 


61-39 


19 


41-70 


38-0-5 


41 -OS 


50-50 


55-50 


60-53 


20 


43-10 


40-(KI 


41-27 


50-05 


65-70 


61-S) 


21 


43-60 


43-45 


41-62 


50-55 


56-40 


59-32 


22 


42-00 


44-92 


41-87 


49-15 


57-45 


69-35 


23 


40-45 


44-30 


43-65 


4750 


56-70 


58-30 


24 


40-00 


43-80 


45-65 


48-85 


56-80 


60-30 


25 


37-80 


4237 


4(5-40 


50-00 


58-80 


62-00 


26 


36-75 


41-9.3 


4(5-15 


49-40 


60-25 


61-10 


27 


39-fiO 


42-82 


40-75 


50-05 


59-40 


61-20 


38 


38-05 


40-90 


45-40 


49-52 


59-20 


63M 


29 


38-42 




43-30 


48-65 


56-90 


62-10 


30 


3795 




4520 


50-00 


66-95 


62-20 


31 


39-80 




43-85 


1 55-50 
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1 Kverage of Ten Yean : 1797—1806. 





Se*. Mo. 
July. 


Eigh. Mo 

Aug. 


Nin. Mo. 
Sept. 


Ten Mo. 
Ucl. 


Eltv.Mo. 

Nov. 


TwLMo. 
Dec. 




61-90 


(37-40 


61-05 


54-10 


48-85 


42-30 




63-40 


ea-so 


61-25 


55-90 


48-80 


41-36 




63-46 


66-50 


62-35 


56-40 


45-75 


40-30 




64-55 


65-30 


62-35 


54-90 


44-65 


38-86 




fi3-00 


64 -SS 


61-85 


53-65 


43-35 


42-00 




62-15 


65-t)0 


61-95 


54-30 


44-90 


42-80 




62-55 


64-55 


61-35 


53-96 


44-55 


39-93 




6415 


63-05 


60-10 


54-70 


46-30 


40-30 




64'36 


65-60 


60-00 


54-00 


45-15 


39-93 




63-45 


65-67 


59-60 


52-20 


44-80 


39-35 




63-55 


65-60 


59-65 


52-45 


46-10 


39-35 




63-03 


66-33 


58-20 


50-55 


44-60 


38-85 




62-35 


64-10 


68-90 


50-20 


44-60 


38-60 




62-60 


64-30 


60-33 


5106 


45-86 


38-40 




61-90 


65-00 


61-30 


51-55 


46-70 


39-20 




62-85 


64-35 


60-62 


50-75 


44-80 


4040 




63-70 


63-95 


61-20 


50-00 


43-05 


39-95 




63-05 


65-45 


61-10 


52-05 


42-40 


39-15 




63-80 


65-00 


60-70 


61-10 


41-95 


39-35 




63-90 


63-SO 


60-20 


50-00 


41 ■4U 


40-65 




62-75 


62-55 


58-20 


60-95 


41-35 


40-76 




62-85 


62-35 


56-80 


49-90 


41-50 


41-35 




64-45 


62-95 


57-25 


48-45 


41-50 


40-25 




63-60 


6305 


55-60 


48-80 


40-90 


39-00 


■ 


62-70 


62-05 


54-75 


48-60 


41-90 


38-70 




64-25 


61-00 


55-55 


60-30 


42-95 


39-15 




6405 


6210 


57-16 


48-45 


41-90 


38-46 




63-50 


61-25 


54-73 


47-50 


42-36 


35-50 




63-95 


65- 10 


56-85 


47-10 


42-00 


38-90 




65-35 


64-15 


5515 


48-50 


42-00 


40-20 




6606 


62-65 




49-15 




37-75 



[TABLti 



MEAN TBMPBRATUBS of ewiy di^ te iIm YMrin 





FMllo. 




llMlb 
MmA. 


VmkMai 


nAkMAi 


ffizthM^ 

JvMk 


1 


36-00 


39-75 


4S-50 


44-00 


64r60 


5810 


8 


33-06 


40*30 


41-85 


43-26 


G»M 


59O0 


3 


33-50 


39-80 


4070 


42*36 


M'M 


67-SS 


4 


34-65 


38-50 


48H)0 


43-80 


63-00 


5800 


6 


35-65 


40-35 


39-00 


44-56 


63-06 


56'00 


6 


36-05 


[ 42-35 


40-46 


46-80 


64*06 


6560 


7 


34*70 


39-35 


40-20 


46-36 


54^10 


9Mi 


8 


34*90 


39-25 


40-80 


44*66 


56«S6 


»16 


9 


35-95 


39-10 


40-15 


46-30 


64-00 


S7-U 


10 


36-60 


40-85 


3810 


47W 


54*86 


fir-oo 


11 


36-40 


42-35 


40-50 


46-80 


66O0 


sMif 


12 


34-90 


41-00 


40-25 


47*40 


56-66 


SMS 


Id 


34-30 


39-55 


40-46 


47-36 


56*66 


59-80 


14 


33-10 


38-95 


39*06 


47-60 


66-90 


59-00 


15 


31-10 


40-15 


38-66 


46*80 


66-60 


57-M 


16 


33-20 


40-25 


39-30 


46-15 


57-15 


57-75 


17 


32-05 


37-65 


39-95 


44-20 


58-75 


5800 


18 


3205 


37-60 


40-75 


44-30 


66*66 


59-00 


19 


32-35 


38-70 


41-45 


46-55 


54-65 J 


59-00 


20 


30-75 


38-35 


44-35 


48-15 


55-15 


59-15 


21 


3110 


39-95 


45-25 


4700 


54-25 


59-65 


22 


30-70 


40-30 


43-70 


48-20 J 


52-m 


58-35 


23 


32-70 


38-85 


42-65 


49-05 


54-45 1 


58-75 


24 


33-20 


40-65 


40-90 


49-10 


56-05 1 


58-85 


25 


32-40 


39-95 


39-30 


49-15 


58-25 


6110 


26 


35-65 


39-50 


41-75 


49-30 


58-45 


59-20 


27 


36-05 


39-95 


43-90 


50-35 


57-60 


59-95 


28 


35-30 


39-97 


46-00 


50-90 


58-60 


59-45 


29 


34-85 




44-95 


49-40 


57-85 


61-30 


30 


35-75 




44-15 


51*15 


58-50 


60-60 


31 


38-90 




44-60 




60-45 
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Country, on an arcrage of Ten Years : 1807—1816. 





Ser. Mo. 
July. 


£igh.Mo 
Aug, 


Nin. Mo. 
Sept 


Ten Mo. 
Oct. 


Eler.Mo. 
Nov. 


TwL Mo. 
Dec. 


I 60-25 ( 62-15 59-05 51-60 47-15 


39-90 


I 60-85 64-10 59-55 51-60 45-95 


39-00 


\ 57-15 62-00 59-80 53-60 43-05 


40-95 


I 56-80 1 62-15 57-50 


54-95 41-90 40-95 1 


i 59-65 62-10 58-85 56-60 41-30 


39-40 1 


{ 61-35 61-75 56-40 54-80 41-90 39-40 


61-45 61-85 65-66 


53-60 41-30 


37-70 1 


\ 62-00 60-90 1 66-66 


52-90 42-25 36-15 


63-40 59-30 5710 51-25 44-30 


35-75 




62-25 1 61-70 66-66 


51-90 42-65 


36-45 




64-60 61-10 57-15 


51-20 42-70 


37-05 




65-00 62-35 


54-60 


49-65 4310 

- 


39-25 




64-75 


61-45 


54-90 51-05 41-10 


38-55 




64-00 


62-25 


5605 


50-65 40-65 3800 




63-30 


62-25 


57-35 


49-90 41-50 38-15 




61-90 


60-95 


57-45 


50-15 41-20 36-95 




62-65 


61-10 


56-70 


51-20 41-00 39-05 


62-00 


62-90 


56-85 


50-60 39-25 39-55 


63-95 60-45 


55-05 51-10 1 38-55 


37-45 


62-60 60-05 


56-70 


51-55 40-85 35-70 


61-00 


60-75 


57-85 50-30 39-00 33-60 




62-00 


62-65 


58-60 1 50-05 37-80 


35-40 




64-05 


62-90 


54-80 


47-55 1 38-55 | 37-20 




63-80 60-55 55-20 


48-15 38-70 1 36-75 




65-70 61-90 1 53-80 


47-15 1 40-65 1 36-45 




63-10 


60-35 55-60 4620 | 40-10 | 3765 


62-95 


60-60 53-85 


46-55 38-10 1 3505 




63-20 


58-85 52-00 | 45-10 | 36*95 36-70 




63-65 


57*80 53-70 | 44-95 37-80 37-80 


61-80 61-75 


53-20 1 45-85 38-90 | 37-20 


1 6l'l6 60-80 1 46-10 | 


37-25 



I. 



2c 



environa, OB aa average of 20 Years: 1797 — 1816.] 



To. 


Eigh. Mo 


Nin. Mu. 


Tm. Mo. 


Elev.Mo. 
Nov. 


Twl. Mo. 
Dec. 


' 


64-77 


6()-a5 


52-85 


48-00 


41-IO 


• 


64-95 


60-40 


63-75 


4: -37 


40-17 


> 1 6425 


61-07 


65-00 


44-40 


40-62 




53-73 


59-92 


54-92 


43-27 


39-90 




63-4? 


60-35 


55-12 


49-32 


40-70 




63-37 


59-17 


64-55 


43-40 


4110 


> 


63-20 


58-45 


53-77 


42-92 


38-92 


' 


62-97 


57.87 


63-80 


44-27 


38-22 


' 


62-45 


6855 


52-62 


44-72 


37-85 




63-6S 


58-07 


52-05 


43-72 


37-90 


" 


63 35 


58-40 


51-82 


44-40 


38-20 


t 


64-35 


56-42 


50-10 


43-86 


39-05 


• 


62-77 


66-90 


50-62 


42-85 


38-57 


k 


63-27 


58-20 


50-85 


43-25 


38-20 


h 


63-62 


5932 


50-72 


43-60 


38-67 


' 


62-65 


69-04 


50-45 


4300 


38-67 


- 


63-52 


68-95 


60-60 


42-02 


39-50 


S 


64-17 


68-97 


51-32 


40-82 


39-35 

38-40 




62-72 


57-87 


51-10 


40-25 


K 


61-92 


68-46 


50-77 


4112 


38-17 


r 


61-65 


58-02 


60-62 


40-27 


37-17 


s 


62-6U 


67-70 


49-97 


39-65 


38-37 


5 


62-92 


56-02 


48'00 


40-02 


38-72 


3 


61-80 


6540 


48-47 


39-80 


37-87 


3 


61-97 


54-27 


47-87 


41-27 


37-57 


)- 


60-67 


5557 


48-25 


41-52 


38-40 


3 


61-35 


55-50 


47-50 


40-00 


3675 


5 


61-65 


53-37 


46-30 


39-65 


36-10 


J 


61-45 


5527 

54-17 


46-02 


39-90 


3S-35 


7 


62-95 


47-17 


40-48 




D 


61-72 1 


47-62 







MEAN TEMPERATURE of even 






4707 


33-33 


' -•■J 


a2-78 


■■■-> i>3 


48-33 


-■.T-17 


ao«fl 



- ■^-•- -i. -» ■•« 



m 





1 


1 

ii3 
.1-00 


May 
10-16 


6 June 




49-87 




42-32 


50-70 




44-52 


48-77 




43-84 


46-97 




39-06 


43-57 




40-07 


44-93 


49-56 




35-73 


44-55 


45-30 




37-77 


42-77 


47-82 




lM-17 


10 Oct 


11 Nov. 


12 Dec. 




35-52 


40-90 


28-74 




48-89 


43-90 


41-83 


30-19 




48-77 


40-70 


3417 


27-64 


7 


4316 


39-93 


34-53 


35-16 


.U\ 


52-67 


42-23 


41-43 


38-03 


-■> 1 -08 


4613 


44-29 


40-57 


2803 


52-29 


43-87 


39-39 


37-90 


34-06 


' 50-05 


47-38 


40-85 


38-76 


31-69 



996 



[TABLE 



MEAN RESULTS of LUNAR PERIODS frr the 



Year begins 


Brumal Periods. Mean 37*28® 
Solstice. 


1 
Vernal Periods. Mean 50-16° 

Equinox. 


Dec. 9 
1816 


37-31 


4M9 


42-76 


38-93 


42-19 


51-04 


Dec. 6 
1817 


t35-87 


33-49 


39-48 


42-31 


50-68 


57-95 


Dec. 8 
1818 


*3508 


38-00 


40-66 


48-33 


51-73 


58-17 


Dec. 6 
1819 


32-47 


30-92 


36-41 


42-86 


48-81 


*54-57 


Dec. 2 
1820 


39-90 


37-44 


3014 


42-92 


49-89 


♦51-25 


Dec. 6 
1821 


42-50 


39-97 


42-89 


47-96 


49-76 


58-08 

« 


Dec. 2 
1822 


33-23 


29-46 


38-74 


43-32 


50-44 


58-26 


Averages 


36-62 


35-78 


39-44 


43-80 


49-07 


57-62 


Range of ) 
variation ( 


10-03 


11-73 


7-75 


10-40 


9-54 


7-22 



These results are a mean of four or more averages of the Medium 
a point between the phases, placing the day of New or Full Moon, or 
ascertain its effects on the temperature: on which subject see the head 
include five Lunar weeks, and those marked f , six each. 
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Septenary, arranged by the Meteorological Seasons. 



EsTiVAL Periods. Mean 61*30° 
Solstice. 


Autumnal Per. Mean 49*78° 
Equinox. 


60-38 


58-80 


58-24 


57-20 


44-42 


*45-95 


64-44 


66-77 


64-92 


54-92 


52-41 


45-71 


60-85 


• 

64*80 


65-01 


57-05 


48-16 


39-65 


61-33 


63-03 


60-73 


54-38 


47-20 


38-56 


55-07 


60-39 


63-43 


61-99 


50-77 


*48-33 


64-72 


6402 


61-25 


56-68 


49-62 


*45-54 


67-50 


61-33 


59 45 


56-00 


48-07 


42-81 


60-61 


62-75 


60-72 


56-89 


48-66 


+43-79 


9-65 


7-97 


6-77 


7-61 


761 


9-71 





daily temperature upon spaces equal to Lunar weeks; but taken from 
of either quarter, in the midst of the space, with a view the better to 
'' Of Periodical Variations" in this volume. The Results marked * 



VOL. I. 



2 D 



sgs 



GREATEST and LEAST HEIGHT of the BAROMETEB 



Vett 

tao7 
taos 

1800 
1810 
1811 
1U19 


FintMo. 
Jan. 


Second Mo. 
Feb. 


Third Mo. 
March. 


Fourth Mo. 
Aprfl. 


Fifth Mo. 
May. 


ft 


•30-00 N 


30-66 N 


30-66 NE 


3023SW 


30-30 NE 


30-98 


28-80 NEaSW 


28-00 & SW 


29^ NW 


»22 V. a 8W 


28-90 SW 


89-66 


30-51 SW. N£ 


•30-71 NE 


30-46£aNW 


30-29 NW 


30-24 SW 


80JI 


28 93S 


29-20 SW 


29-56 SE 


89-09 SW . 


8948 SE 


2964 


30*12 E a N£ 


30-47 SW 


•30-49W»N 


30-MN 


S0<S8SW 


wm 


28*60 8 


28-70 SW 


29-11 SE 


89-06 SW 


29 38NW 


8941 


30-48 £ a NW 


30-60 NW. V 


30-17 NE 


30-18 E 


30-41 E 


30^ 


SO-85 S. S£ 


28 98 SW 


28-81 SW 


89 30SE 


29 30 Var. 


8991 


30WNW 


30-20 NW 


•30 61 NE 


30-23 Vax; 


3010 W 


SMI 


29-08 E 


29-04 SE 


29-30 W 


29-82 SE 


89-48 SE 


89^ 


30-26 N 


30 06 NW 


30-36S£aN£ 


30-18 8 a E 


30^ £. SE 


30^ 


20-28 SE 


29-30 S 


29-10 SWaE 


29 66 Var. a SW 


29 60S 


89-3! 


una 


•30-50 N\V 


30-45 NW 


•30-50 NW 


30 34NE 


30-10 NW 


30-2( 


UU4 
UIIA 
1810 


29-30 NW 


29-27 SW 


29-18 SE 


29 18 SW 


29-39 Var.SW 


29-4: 


30 17 N 


•30-42 NE 


•30-42 NE 


30.20 SE. NE.N 


•30-42 NE 


30-2 


t28 22 SE. SW 


29-12SWaSE 


28-97 SW 


29-23 S 


2928Var.aS£ 


29-5 


30-46 NE 


30-47 NW 


30-22 Var. 


30 25 NE 


30 23 Var. 


301! 


28-88 E a SE 


29-28 Var. SE' 


28-86 S 


28 74 Var- N 


29-51 NW 


292: 


30*38 NE 


30 35N.W.SW 


30-27 E 


30-07 SE a E 


30-12 SE 


30HN 




28 87 SE aSW 


28-90 SE a S j 

1 


28-90 S 


28-95 W a SW 


29-17 NW 


29li 



Note r the mark • denotes the greatest de 



or Ten Years, vith the attendant Winds. [TABLE C. Barom.] 



AIo. 


Eighth Mo. 
Aug. 


Ninth Mo. 


Tenlh Mo. 
On. 


Eleventh Mo, 
Not. 


Twelfa Mo. 
Dec. 




W15 NW 


30 Ifi NE 


30-25 N\r 


3oo4Mr 


30-41 NWaSE 




29-50 8E 


2B-3G SVV 


2903 NW 


■1-28-68 8W 


29-24 SW 




30- IS NTV 


:(0-29 W 


30-33 NE 


3030 NE 


30-88 W. N 




29-50 SW 


29-28 S 


29-15 SW 


t2H 72 S 


20 15 8W 




30-OB Var. 


30-13SWaNE 


30 33 NW 


ao 47 NW A N 


:w 25 SW 


J-1,. 


29-24 S 


29-21) Sll 


21111!) SE 


2010SW 


tS826SW»SE 


.N 


30-21 NW 


30-40 £. NE 


30 36 N. NB 


-^0-15 NE 


•30-51 N 




MsaNW 


29-70 SW 


29-30 SW 


-f28-an E. SW 


29-33 W » SW 


r 


ao-assw.sH' 


30-29 N.NE 


30 21 Var. 3\V 


30 41 W 


30 211 NW 




29-35 SW 


2am w 


taii-es S. Var. 


29-22 SW 


2890 SW»S 




30-16 N. NE 


30-28 NW 


2(l-0fi W. SE 


30 MN 


•;w-6i NE 


iSW 


29 7flSE.8W 


29 67SE 


t2B-53 SW 


2fl96 NE 


28-98 B 




30-2e NE 


30 29NW 


30-iaNE 


30-34 Wa SW 


30-49 NW 


.SW 


20-42 S 


29-35 SVV. S 


I2fl-flj SW 


2nn2NE-NW 


2909 SE 


*NW 


30-24 NW 


30-34 E 


30-20 NE 


30-20 NW 


-to-lB£4S 


AtiW 


29-40 NiSW 


29 62S 


2!(-03i*Wa8E 


29 12NaW 


28 94 SE 




30-23 NW 


M)-ll NE 


30-^2 NE 


■30-58 NE 


30&2SWbNW 


■ SW 


29-33 yw 


29-28 WaSE 


20-25 SW 


28 95 Was 


■1-28-85NWaSW 




30-20 NE 


30 13SW 


aOl35E 


•30 (a N 


•30C2NW4N 


sw 


29-30 SB 


29-32 E »: SE 


29-09 SE 


28-72 8W 


t28-WSW 



le mark f tb« gnaWat depKssioD. 



«»» 



■*_ _ ■_ 


- - 


iZ • 


- 


-rr" r =1- i-II.Xi 
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:— lir f. 
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nth for Fifteen Years, with the attendant Winds. 



8 Aug. 


9 Sept. 


10 Oct. 


1 1 Nov. 


12 Dec. 


3005 NE 
28-90 S 


30- 10 Var. 
29-16 SW 


30-25 NE 
29-14 S 


30-45 NW 
29-26 SE 


30-10 NW 
+28-74 SW 


30-20 NW 
29-49 £ 


30-30 N 
29 32 SE 


30-35 SW 
29-19 W 


30-40 SW 

29 24 NE 


•30-60 NE 
29-27 SE 


30-32 N 
29*20 S£ 


•30-50 N 
29-49 NW 


30-i3 N'ly 
29-34 W 


30-16 NE 
29 18 NW 


30-19 NE 
29-30 SW 


30-30 NW 
29.55 SW 


30-43 N'ly 
29-55 W 


30 60NE 
t28-77 SW 


30 37 N 
29-45 Sly 


30-35 S 
29-47 SW 


30 21 S. E 
29-56 W'ly 


30-27 N 
29 53 SW 


30-40 N 
29-08 SW 


30-38 W 
29-42 W 


30 36 NW 
+27-83 S 


30-28 NW 
29-59 SE 


30-31 N 
29-45 NE 


30-25 W 
29-45 Var. 


30-36 SW 
29-35 way 


30-66 NE 
+29-20 SW 


30 32 NW 
29-70 W 


30 43 N 
29-46 SW 


30 52 N 
29-11 SW 


•30-68 E 
29-59 SW 


30 59 NE 
29-10 SE 


30 42 NE 
29 65 W 


30 35 SW 
29 32 S 


30 31 W 
29 05 SE 


30 37 NW 
+28 71 S 


30-60 W 
29-02 SW 


30-45 NW 
29-59 SW 


30-48 NW 
29 66 SE 


30-61 NW 
29-23 NW 


30-47 NW 
1 29-01 S. W. 


30-21 W 
2917 E 


30-43 SW 
29-85 SW 


30-41 NE 
29-86 NW 


30 32 NW 
29-60 SW 


30-64 NE 
+29-26 SW 


30-71 N'ly 
29-34 SW 


30-53 NW 
29-52 SW 


30-50 E 
29-79 SW 


30-52 NW 
29-34 SE 


30-65 NW 
29-27 8 


•30-81 Wly 
29-21 S. W. 


30-42 NW 
29-33 S 


•30-72 NE 
29-47 SW 


30-60 NW 
t29-20 SW 


30-32 NW 
29-37 SE 


30-47 NW 
29-29 SW 


30-21 NW 
29-31 W 


30-30 NW 
29-23 SW 


30-48 NW 
29 49 W 


30 51 NE 
29 7i5 SW 


•30 73 NE 
29-86 NW 


30-29 NW 
29-45 SW 


30-41 NW 
29-33 W 


30-51 NW 
29-75 W'ly 


30-47 NW 
29 23 S 


30 54 W 
29 00NE 


30-23 N 
29-71 E 


30-23 NW 
29-41 SE 


30 39 NW 
29 41 SW 


30-60 N 
29 60 N W 


30-55 SW 
+2907 SW 


1 -63 in. 


1-56 in. 


1-84 in. 


1-97 in. 


2-98 in. 


30-53 
28-90 


30-72 
29-16 


3061 
28-77 


30-68 
28-71 


30-81 
27-83 



mark + the greatest depression. 
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[TABLE 



GREATEST and LEAST HEIGHT of the BAROMETER, 



Yeai 
1815 

1816 

1817 

1818 

1819 

1820 

1821 

1822 

1823 

1821 

1825 

l«2»i 

1827 

1828 

1829 

1830 


1 Jan. 


2 Feb. 


3 Mar. 4 April. 


5 May. 


6 June, i 


30-43 NE 
28-76 SE 


30 52NW 
29-20 S'ly 


30 27NW 
+28 74 S 


30 32 NE 
28-67 SW 


30 33 NW 
29-55 NW 


30-27 W 
29^ £ 


30 42 SW 
28 83 SE 


30-40 W 
28 79 SE 


30 32 NE 

28 73 SW 


3010 SW 
28 93SW 


30-14 SW 
29-00 S 


30-10 S^ 
29 13 NW 


•30-67 E 
28-62 S 


30-62 N W 
29 33 SW 


30-63 NW 
28-70 W 


30 66 NW 
29-66 NW 


30-27 N 
29 10 SE 


30-30 W 
2915 SE 


30-4() SW 
28 85 SW 


30 23 SW 
28-80 NE 


30 36NE 
t28-35 SW 


30 37 NE 
29 02 SW 


30 36 NE 
29 22NE 


3033E 
29 53 SW 


•30-50 NW 
29-09 SE 


30-11 NAV 
+28 80 SW 


30-35 NW 
29- 13 Ely 


30-20 W 
2902 S 


3017K 
29-45 SE 


30-24 NW 
29-20 W 


•30 70NW 
28 69 Var. 


30 31 N 
29-30 S'ly 


30-40 NW 
28-70 NW 


30-50 E 
2910 SW 


30-31 SW 
2910 SW 


30.40 NW 
29-47 W 


30 77 N'Jy 
28-89 E 


•30-80 NW 
29-12 SE 


30-40 N 
28 93 SE 


3014 NW 
2910 W 


30-25 NW 
29 06 SW 


SO 33 NE 

29-62 SW 


30 44 NW 
28-98 SW 


•30 70 NW 
2913 SW 


30-40 SW 
29 20 SW 


30-36 NE 
2918 S 


30-31 N 
2916 E'ly 


3022N 

2957S 

1 


30-17 NE 
28 70 Sly 


30-25 NE 
t28-45 NE 


30 45N 
28-78 SE 


30-40 E'ly 
28-90 NW 

30 67 NE 
29 low 


30-40 E 
29 35S 


30-28 NE 
2914 Var. 


•30-68 N 
28-80 SW 


30-64 Var. 
28-70 SW 


+30-29 NW 

29- 12 N 


30 61N 
29-42 NE 


30-36 NE 
29-12 8 


•30 82 N 
29-20 S 


30 68 W 
29-50 SW 


30-75 E'ly 
28-90 W 


30-35 NE 
29 23 SE 


30 50 NE 
29 65 SW 


30-46 NE 

29-34 SW ; 

1 


30-65 NW 
29 70NW 


30 54 W 
29-34 S 


30-57 E 

29 43 NE 


30-44 NW 
29 07 W 


30-37 NE 
29 68 NE 


30-54 NE j 
29-90 NE 


30-41 NW 
29-06 W 


30 65 NE 
29-27 SE 


30 40NW 
t28-72 SW 


30-41 NW 
29 54 K 


30-22 NW 
2912 SW 


30-40 NW 

29-60 s^v 

1 


30 51 W 
2913 SW" 


•30-58 NW 
t20-92SE 


30-46 SW 
28 98 SW 


t30-38NE 
2909 SW 


30-35 NE 
29 18 NE 


30 30 NW; 
29 12SWJ 


30 34 N 
28-77 Var. 


30-38 E 
28-90 SE 


30-23 NE 
29-01 SE 


29 98 E 

t28 50 S'ly 


30 35 NE 

29 21 W 

30 10W'ly 
29-08 S'ly 


30 20N ' 

29 25S 

30 05 NW 
29-28 SE j 


•30-42 NE 
20-70 Var. 


30 27 E 
28 94SW 


30 40 NW 
20 95S\V 


30-10 NW 
28-70 SW 


1831, 


30-42 NW 
29 10 Var. 


30-23 SW 
28 74 SW 


30 43NE 
28 84 SW 

30-75 
20-35 


•30 44 NE 
28 90 S 

3057 

20-50 


30- 18 NW 
291 4 SW 


30 02N , 
29-14 SW, 


Ex- 
treme i 


30-82 
20 CO 


30 80 
28-45 


3061 
29 06 


30-54 
29-12 


Rftn;;e 


2 13 ill. 


2-35 in. 


2-40 in. 


207 in. 


1-55 in. 

! 

1 


1-42 in. 



Note: the iv.ark " denotes the greatest elevation oftlv: 



Clock Batom.] 



Month for Seventeen Yeare, with the attendant winds. 



ly- 


a Aug. 


9S<pt. 


10 Oct. 


n Nov. 


12 Dm. 




30-25 NW 
2« 36 NW 


30-20 NE 
29-30 m 


30-27 NE 
a»33SW 


•30-59 NE 
28-90 S 


30 55 SW 
28-76 SW 




3oai NE 
20 03 SE 


30-22 N 
29-31 SW 


30-20 SE 
29-07 SE 


•30-65 X 
28-69 SW 


•30-65 NW 

12853SW 




30-10 NW 
2803 S 


30-23 V«. 
2028 SW 


30 30NE 
2lt-15S 


30-30 NW 
29-28 SE 


30 33 NW 

■f28-43SW 


ilV 


30-28 NW 
29-18 E 


30-30 N 
29-32 K'lj 


30 36 SW 
29-20 W 


3010 SW 
39-33 Ely 


■30-60 Nly 

29-28 SE 


jlV 


30'3a N 

29-20 SE 


■30-&0 N 
29-4GVM. 


30-30 NE 

29-38 NW 


30 06 SW 
39-06 NW 


30-20 SW 
2918 SW 


?w 


30-28 W 
39 41 SW 


30 37 Nly 

39-36 W 


30-68 NE 

t28-S2 Wly 


30-30 NE 
23-35 SE 


30-40 S 
29-15 SW 




30-20 NW 
29 39 SW 


30-30 Nly 

29-31 SW 


30-38 N 

28-78 SW 


30-31 SW 

20-15 SW 


30 32 NW 
t27-B0 S 


IW 
iW 


30 21 NW 
29-37 SE 


30-21 N 
29-13 NE 


30-15 W 
29-17 Var. 


30 38 SW 
3902 NW 


30-59 NE 

1 28-82 SW 


V 
IW 


3031 NW 
39-33 SW 


30-34 N 
28-53 N 


30 42N 
28-69 BW 


•30 flO E 
29-28 S 


30-60 NE 
28-65 SE 


J 


30-37 N 
?9 52SW 


30 25 N 
29 36SUr 


30-18 SW 
28-75 SE 


30-20 W 

t2B-30 S 


30-46 W 
38-65 SW 


nv 


30-45 N 

29-05 SW 


30-45 NW 

29-44 SE 


30-67 N \\- 
28-73 NW 


30-43 NW 

t28-70 NW 


30-20 W 
28flOE 


w 


30-.W WIt 
29-6J SW 


30-38 NE 
2902SE 


30 318\V 
29-40 SW 


30-60 NE 

tSBBOSW 


'30-70 NE 
29- 11 SW 




30-57 NW 

29-32 SW 


30-44 E 

29-50 SW 


30-47 N'ly 


30-15 NW 
2900 S 


■30-80 SW 
28-80 SW 




30-13 NW 
■t 28-92 SW 


30-50 NE 
29-08 SW 


30-50 E 
t28 93SW 


30-25 NW 
S9-01 SE 


30 33 SW 

38-97 SW 


s' 


30-03 NE 
29-75 W 


30-13 SW 
28-92 SW 


30 31 NW 
29 30N\V 


30-20 NW 
29-28 SW 


•30-41 NE 
29-46 NW 


riy 


3O10SW 

20-0-1 SW 


30- 10 Wny 
28B5W'ly 


30-40 NW 
29-30 SW 


30-37 NW 
t28-58 SW 


3030 NW 

28-80 Sly 


V 


30-14 SW 
2»33 NW 


3005 NE 

2925S 


30-20 SW 
S9-0OS 


3031 NE 
38-90 SW 


30-30 NW 
+28-26 S 




30-67 
28-75 


30-50 
28-52 


3067 
28-53 


30-66 
28-30 


30-80 
27-80 




1-83 in. 


1-98 in. 


2-1 5 in. 


3-38 In. 


3'0(lin. 



the mark + the greateit deprestion. 
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MP Year. 



[TABLE F. Barometer.] 



SsTivAL Periods. 

e 


Autumnal Periods. 
Equinox 




n. 


9 
29-81 in. 


10 
29-85 in. 


11 
29-76 in. 


12 
29-84 in. 


13 

29-47 in. 




) 


21 
29-97 


22 

29-76 


23 
29-77 


24 e 
29-78 


25 
29-76 




2 


34 
2975 


35 
29-66 


36 
29-84 


37 
30-08 


38 
29-86 




4 


46 
29-94 


47 
29-85 


48 
30-46 


49 c 
29-91 


50 
29-59 




2 


59 
29-83 


60 
30-03 


61 
29-74 


62 
29-61 


63 
29-90 




B 


71 
29-97 


72 

29-97 


73 

30-04 


74 
29-47 


75 

29-68 




9 


83 s 
29-87 


84 
29-80 


85 
30-01 


see 

29-75 


87 
29-62 


88 
29-73 





96 
29-92 


97 

29-88 


98 
29-94 


99 
29-66 


100 
29-63 




r 
1 


108 
29-96 


109 
29-88 


110 

29-89 


111 
29-75 


112 

29-78 


113 

29-84 


) 
1 


121 
29-77 


122 

29-87 


123 

29-84 


124 
29-51 


125 
29-86 




I 

6 


133 
29-74 


134 

29-63 


135 
29-84 


136 

29-88 


137 

29-88 







145 
30-04 


146 
30-05 


147 
29-86 


148 « 
29-70 


149 
29-83 


150 
29-93 














General 
average 
of 10 yrs. 

29-823 


99 


29-879 


29-854 


29-883 


29-736 


29-725 



f 39 is calculated up to the New Moon in the following period : 83 has the 
ing : the rest include the points under which they stand. In 45 and 48, the 
smployed for them being known to be too high. 

I. 2 E 
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k>lar Year. 



[TABLE F 2. Barometer. 



EsTiVAL Periods. 


Autumnal Pebiods. 
Equinox. 


•77 


29-73 


29-67 


29-91 


29-94 


t29-88 


•95 


30-06 


29-91 


29-66 


29-92 


29 82 


*87 


30-26 


29-98 


29-96 


29-82 


29-80 


•97 


29-91 


29-85 


29-98 


29-44 


29-83 


•86 


29-93 


29-88 


29-80 


29-87 


f29-75 


•02 


29-73 


29-83 


29-88 


29-61 


t29-69 


•89 


29-71 


29^77 


30-00 


29-60 


to Dec. 6 

*29-93 

1823 


-904 


29904 


29-841 


29-884 

1. 


29-743 


29-814 

-J 




29-883 






29-833 



. to a Lunar months included between the 9th Dec. 1816, and the 6th 
olstices and Equinoxes under those points respectively. In order to 
dx others [marked f ,] five weeks each. The limits of the space having 
IS making the month, with whatever phase it began. 
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to 1830, obtained at the Laboratory. [TABLE F 3. Baiom.] 



ly- 


8 Aug. 


9 Sept. 


10 Oct. 


11 Nov. 


12 Dec. 


Average 


>3 


29-832 


29-861 


29-557 


29-945 


29-770 


29-879 


M 


29-996 


29-943 


29-648 


29-681 


29-894 


29-987 


10 


30-027 


29-947 


29-964 


29-858 


29-956 


30032 


26 


30-081 


30-002 


29-766 


29-969 


29-879 


29-938 


14 


29-876 


29-825 


30116 


29-943 


30040 


29-941 


06 


29-890 


29-837 


29-900 


30-100 


30-280 


29-959 


47 


29-903 


29-668 


30-275 


29-946 


29-775 


29-980 


64 


29-943 


29-869 


29-889 


29-920 


29-942 


29-950 



with the Thames at the highest tides. 



MKA.N HEIGHT rf tl» BAROMET 
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[TABLE F 4. Barom. 





«0027 


.sCl 


10 Oct. 


11 Nov. 


12 Dec. 






29-557 


29-945 


29-770 


29-861 




29-943 


29 648 


29-681 


29-894 


29-987 




29-947 


29-964 


29-858 


29-956 


30-032 


1 


30-081 


30002 


29-766 


29-969 


29-879 


29-938 


51 


29-739 


29-807 


29-910 


29-678 


29-709 


29-806 


22 


29-595 


29-498 


29-730 


29-739 


29-920 


29-689 


W 


29-663 


29-521 


30-004 


29-549 


29-415 


29-671 


39 


29-847 


29-797 


29-797 


29-774 


29-863 


29-855 



ed at Ackworth. 




MEAN HEIGHT of the BAROMETER for endi Mo 



Vmt. 


IJui. 


2 Feb. 


3 March 


4 AptU 


OMaj 


e Jd 


1824 


30083 


29-883 


29-899 


29-934 


29-952 


29-8 


1S25 


30^39 


30-075 


30-187 


29-899 


30-035 


30-« 


1826 


30104 


30'098 


30040 


30-032 


30-063 


30-21 


1827 


29-824 


30'071 


29-717 


30-013 


29-816 


29-9 


1828 


30-010 


29-871 


29-938 


29-692 


28-819 


S9-9. 


• 1829 


29 691 


29-852 


39-726 


29389 


29 638 


297 


*1830 


29-790 


29 ■693 


39-846 


29-517 


29 '695 


29-C: 


Averages 


29-963 


29-934 


29-910 


29-782 


29-858 


29-93 




* These ReatilU v 



311 



n 1824 to 1830, by the Clock. 



[TABLE F 4. Barom. 



July 


9 Aug, 


9 Sept 


10 Oct. 


11 Nov. 


12 Dec. 




)-953 


29^832 


29-861 


29-557 


29-945 


29-770 


29-861 


)194 


29-996 


29-943 


29 648 


29-681 


29-894 


29-987 


)010 


30027 


29-947 


29-964 


29-858 


29-956 


30-032 


1126 


30081 


30002 


29-766 


29-969 


29-879 


29-938 


•551 


29-739 


29-807 


29-910 


29-678 


29-709 


29-806 


•522 


29-595 


29-498 


29-730 


■ 
29-739 


29-920 


29-689 


•726 


29-663 


29-521 


30-004 


29-549 


29-415 


29-671 


•869 


29-847 


29-797 


29-797 


29-774 


29-863 


29-855 



lined at Ackworth. 



^13 



tnd De<MniaI parts. 



[TABLE E. £vap.] 



Eighth Mo. 
Aug. 


Ninth Mo. 
Sept 


• Tenth Mo. 
Oct. 


Eleyentii Mo. 
Nov. 


Twelfth Mo. 
Dec. 


Annual 
Averages 












- 37-85 
Inches. 

^ 33-37 
Inches. 

•\ 

- 20-28 
Inches. 

f 30-50 
1 Inches. 


5-04 


4-17 


2-98 


I'Se 


0-94 

Frosty with 

Snow 


382 


«-95 


2-39 


2-02 


1-14 


t4-74 


302 


2-63 


1-27 


i-58 












4-56 


3-45 


2-76 


0-79 
Rain in excess 


1-68 


3-64 


3-91 


2-65 


1-64 


1-53 


£•38 


2-70 




0-61 














3-04 


2-31 


0-90 

inuchRain after 

fair weather 


0-63 


021 
Fogs, preced- 
ing frost 


4-48 


2-04 


1-15 
wet 


0-53 
wet 


0-71 
wet and frosty 












8-962 


3-068 


2-208 


1-168 


1-112 



in eacb month having been omitted to be taken. 
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MONTHLY AMOUNTS of BAIN for 14 Yens, earn 



Bate oTaddi.'; 
tkm^ibey 0-50 
gnwnd. |) 


0-45 


0-40 


0-30 


0-20 


01 


Year. 


1 Jan. 


S. Feb. 


SMn^ 


4.^niL 


ftMaj. 


«.Jii 


1797 


1*440 in. 


0-317 in. 


l-067iiL 


2*416 in. 


1-723 in. 


i'W 


1798 


1-657 


1-004 


0^166 


0-672 


1-945 


IKK 


1799 


1-423 


3-240 


0-606 


2-172 


2-098 


0-ei 


1800 


3-687 


0-377 


0-427 


3-750 


1-304 


1-a 


1801 


1-839 


0-788 


1-551 


0-488 


1-810 


o-tr 


1802 


0^19 


2176 


0-555 


1-282 


1-435 


2-0' 


1803 


2-316 


1078 


0-628 


1-422 


2-022 


3-61 


1804 


2-509 


1-938 


2154 


2-085 


1-497 


0-5: 


1805 


2-269 


1-515 


1-234 


2-057 


1021 


3-61 


1806 


2-755 


0-775 


1859 


0-318 


1-224 


0-55 


1807 


0-720 


1-370 


0-860 


0-320 


2-830 


1-58 


1808 


1-620 


0-980 


0-290 


2-020 


1-680 


0-91 


1809 


5-740 


1-560 


0-570 


3-800 


0-870 


1-03 


1810 


0-165 1-260 


2-520 


1-260 


1-560 


0-55 



The Monthly results at the level of 
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e elevation of the Guage. 



[TABLE H. Rain corrected.] 



05 


010 


0-20 


0-30 


0-40 


0-45 




ly. 


8 Aug. 


9 Sept 


10 Oct. 


11 Nov. 


12 Dec 


Amount for 
the year. 


2 in. 


3-067 ih. 


4-873 in. 


2-601 in. 


2-062 in. 


2-335 in. 


27-918 in. 


22 


1-677 


2-924 


4-456 


4-278 


1-242 


24-399 


58 


2-429 


3-388 


2-848 


2-221 


0-506 


24-596 


00 


1-612 


3-250 


1-670 


5-322 


2-422 


24-917 


00 


1-725 


1-516 


1-916 


4-611 


3-651 


24-465 


66 


0-568 


0-806 


2-133 


1-419 


1-734 


17-330 


36 


0-830 


1-102 


0-616 


3-417 


4-486 


23-047 


i90 


3081 


0-000 


2-659 


5-590 


0-732 


26-709 


t79 


3-888 


1-830 


1-797 


1-113 


2-608 


25-226 


33 


2-295 


2-304 


1-030 


3-571 


3-939 


25-758 


J20 


1-690 


1-770 


1-520 


3-960 


3-200 


20-140 


^70 


2-240 


3-010 


3-990 


2-190 


0-940 


23-240 


^0 


1-930 


2-530 


0-230 


1-930 


2-200 


25-280 


580 


2-910 


0-650 


3-180 


5-320 


5-020 


28-070 



id from 1810 forward, are in Table D 



L. I. 



2 H 



TABLE OF LUNATIONS, 

OR THE WHOLE SPACE OCCUPIED BY THE REGISTER: 
Compiled from White's Ephemeris, 

le minutes are always in addition to tbe hour ; the mark (a) denotes that the 
me expressed is between midnight and noon, and (p) that it is between noon and 
ddnight Refer back on the 1»ne for the month. 



NEW : 


MOCK. 


FIRST QUARTER. 


FULL 


MOCK. 


LAST QUARTER. 


day 


h. m. 


j 


day 


h. m. 


day 


h. m* 




day 


h. m. 


7. 10 


11 41a. 


• 


18 


7 20 a. 


26 


2 la.] 


Dec. 


2 


10 44 p. 


!. 10 


2 24 a. 




18 


4 31a. 


25 


3 p. 


Jem. 


1 


6 57 a. 


. 8 


7 36 p. 




16 


12 26 a. 


24 


2 31 a. 




30 


5 18 p. 


u 7 


2 15 p. 




15 


5 35 p. 


22 


12 47 p. : 


Mar. 


1 


6 21 a. 


rch9 


8 52 a. 




17 


7 5 a. 


23 


10 9 p. 


■ 


30 


9 45 p. 


ril 8 


2 7 a. 




15 


4 38 p. 


22 


7 15 a. 




29 


2 39 p. 


Y 7 


5 6 p. 




14 


10 59 p. 


-►21 


4 42 p. 




29 


8 3 a. 


le 6 


5 24 a. 




13 


3 30 a. 


20 


3 10 a. 




28 


1 15 a. 


Y 5 


3 15 p. 




12 


7 53 a, 


19 


3 lip. 




27 


5 46 p. 


r. 3 


11 27 p. 




10 


1 52 p. 


18 


5 10 a. 




26 


9 4 a. 


It 2 


7 5 a. 




8 


10 46 p. 


16 


9 6 p. 




24 


10 34 p. 


. 1 


3 13 p. 




8 


11 21 a. 


16 


2 30 p. 




24 


9 56 a. 


31 


12 42 a. 


Nov. 


7 


3 45 a. 


15 


8 14 a. 




22 


7 16 p. 


7. 29 


11 58 a. 


Dec. 


6 


11 21 p. 


15 


12 66 a. 




22 


3 17 a. 


;. 29 


1 9a. 






X 
















Jan. 


5 


8 54 p. 


13 


3 31 p. 




20 


11 6 p. 


. 27 


4 9 p. 


Feb. 


4 


6 31 p. 


12 


3 53 a. 




18 


7 47 p. 


). 26 


8 43 a. 


March 5 


1 55 p. 


12 


2 21 p. 




19 


5 53 a. 


r. 27 


2 11 a. 


April 


[ 4 


5 28 a. 


10 


11 26 p. 




17 


5 36 p. 


ril 25 


7 28 p. 


May 


3 


4 42 p. 


10 


7 39 a. 




17 


7 2a. 


y 25 


11 19 a. 


June 


1 


12 23 a. 


8 


3 34 p. 




15 


10 8 p. 


le 24 


12 56 a. 


July 


1 


5 45 a. 


7 


12 3 a. 




15 


2 53 p. 


Y 23 


12 18 p. 




30 


10 21 a. 


Aug. 6 


10 5 a. 




14 


8 41a. 


^. 21 


10 10 p. 




28 


3 40 p. 


Sept. 4 


10 41 p. 




13 


2 30 a. 


»t 20 


7 27 a. 




26 


10 56 p. 


Oct. 4 


2 18 p. 




12 


7 6 p. 


. 19 


4 54 p. 




26 


9 10 a. 


Nov. 3 


8 27 a. 




11 


9 41 a. 


V. 18 


2 55 a. 




24 


11 3 p. 


Dec. 3 


3 35 a. 




10 


9 52 p. 


3. 17 


1 36 p. 




24 


4 43 p. 


Jan. 1 


9 53 p. 




9 


7 51 a. 


I. 16 


1 9 a. 
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1 
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17 
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8 
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6 49 a. 
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15 
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6 52 a. Oct. 


2 
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8 
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7 31 p. 




24 
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31 


5 18 p. 
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7 
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1 55 p. 




23 


11 44 a. 


30 


3 8 a. 


Dec. 


7 


3 16 a. 


c. 15 


8 19 a. 




22 


10 42 p. 


29 


2 2 p. 









.—A scbeme of the weather has been for some years in circulation, 
be title of HerscheVs Table (disclaimed however by the celebrated 
aer of that name) in which the changes are made to depend, in great 
, on the hour of day or night, at which the moon enters upon her 
>hases — noon being the point most likely to be followed by rain, and 
t most favourable to fair weather : the meridian for which it is calcu- 
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in preporttone in 9k of diftrmH twipiw*mt% vo|> ilt 817* 
]fMdi% dieb MefeQM^|lnl clwMle% ?iL i* 888-^-4^ 
Moop, Yaetoue e pp m r e iM M oT a>e» <i iiH if n ee H<% ?ci> ft. 8l»88^1l% 188» IW, 
211, 881, 87% 881, 888« 811^848^ 877* 880^ 48is vol, L 815. 
Fan, Ue Hf^ eon^pend wlA ivilj^ f«L 1^ 
dedt eaifbee of die, idloetion frQB% :ifii« it ^ 
. to fnftMBoe OP die tmoqpiwie eKeiB<aiiii, mk 1 188 188. 
PBay^diiGr^pdon of di^i«feiied%f»L lit 18^ . 
liieett^dedhiedoii,ili jpflnenee on die weedwr, toL 1 178> 
MboteoB 8n^ TotiitfSl, 887. 
Mqmy 8ood% YoL fit 881* 

Moiooir, inUiMe oold al^ Tot it 67. 
Miuhzoom, eztnMtdinery large^ Tot ii. SOd. 
Music of the spheres, what, vol. iii. 246. 

N 

Naples, climate of, vol. iii. 60. 
Nature, what it is, Intr. xxxvi. 
Nights, frosty, proportion of, vol. i. 260—269. 
warm, indicative of rain, vol. ii. 383. 
in London, their comparative temperature, vol. i. 237* 
Nightingale, vol. ii. 44, 46, 75, 203. 
Nimbus cloud, passim, 

defined, Intr. xlii.: how formed, xlviii. 

its Electricity ascertained, vol. ii. 13, 45: vol. i. 145 — 150. 
Noting, method of, used, Intr. iv. 
Nomenclature of Clouds, Intr. xxvii. 
Numerical designations of Months, why used, Intr. iv. 

9 

O 

Oases, vol. iii. 49. 

Oat, prolific stem of the, vol. iii. 293. 
Observatory, Royal, at Paris, vol. i. 105. 
Ocean Pacific, mbnamed so, voL iiL 211, 213. 
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Oil Barometer, Intr. xi. 

Onyx stone, pretended miraculous, vol. iii. 263. 



Pamperoes, what, vol. iii. 307. 

Papers, daily, a hint to, Intr. xxix. 

ParheUon, vol. ii. 167, 377, 388, 396: vol. iu. 7, 70, 202,303, 327. 

defined, vol. i. 222. 
Paris, vol. ii. 29, 50, 67 : vol. iii. 106. 

its heat and cold compared with ours, vol. i. 21 — 24. 
Parasalene, vol. ii. 339. 

defined, vol. i. 223. 
Periods Lunar, why adopted, Intr. iii. : vol. i. 155. 
of Temp. Barom. variation, &c. vol. i. 154. 
tides, Pliny y vol. iii. 192. 
Perspiration, in what condition of the air most obstructed, vol. ii. 221. 
Petershurgh, vol. ii. 395 : vol. iii. 175. 
Philadelphia, vol. ii. 273: vol. iu. 21, 41. 
Phillips, W.Intr. ii. : vol. iii. 9. 
Pictet, Professor, Intr. xxiii. : vol. iii. 175. 
Piedmont, vol. ii. 327. 
Planets, colours of the, vol. iii. 167* 

Plaistow, observations at. Tab. 1 — 76, and vol. iii. 380—383. 

Pliny the Naturalist quoted, vol. ii. 183: vol. iii. 61, 74, 92, 167, 187,228, 246, 249. 
Plundering of wrecks, vol. iii. 215. 
Pluto noctu tonans, vol. iii. 235. 
Plymouth, vol. ii. 284. 

breakwater, vol. iii. 179. 
Polar circle, phenomena within the, in our summer, vol. iii. 225. 
Population and fires, their effect on the Thermometer, vol. i. 14. 
Post Ofiice, dependent on the winds, vol. iii. 95. 
Prayers for rain and dry weather, vol. ii. 307 : vol. iii. 359. 
Precipice, fall of a, vol. ii. 55, 185. 
Prognostics, Virgil's, vol. i. 226 : Jenner's, in rh3rme, vol. iii. 356. 



Quicksilver, frozen by natural cold, voL ii. 67, 301 : vol. iii. 275. 
Quick and slow passages of ships, voL iii. 144, 365. 
Quito, vol. iii. 199. 

R 

Radiation, its effect on the Thermometer, vol. iii. 195. 

probability of a, betwixt the Earth and Moon, vol. i. 213. 
Rain, Hutton's theory o^ rejected, vol. i.l24. 

its Electricity examined, vol. i. 137 — 153. 

sometimes determined by the nature of the soil, vol. ii. 53, 181. 

distribution of, as to time, instanced, voL ii. 181, 313, 339, 343, 347, 353. 

compensation of, as to quantity, vol. ii. 355. 



'er the ieland, Insunces of, vol. ii, 317 i vol. iii. SOD. 
.tfiiliition of, vol. it. 365. 
peneuBUon of, to great depth.1, may catue Foiihquakce, vol. ii. Hill. 
iropiwiiM of,in Thrace, vol. iii. 103, 
xccssive, « Bombaj, i oL ii. 35 1 . 

on the L«inan lake, lol. iii. 351. 
ill YorliBhire, vol. iii. 166, 2«7, 2B9, 389. 
in ScolUnd, vol. lil. 339— »31 , 36fi. 
BI Tottenham, yo!. U. 21 : voL iii. 379- 
of the, vol. i.97, 
I mean annual depth, &c. at London, vol. i. DO, 120—134, 
.aiticular caeai of examined, vol. i. lilt — ^1'22, 137 — 1&3: voL ii. 66. 
for forty dayi after Swithin, how far founded, vol. i. 111. 
Estiyaland Autunmal, Solstitial and F' inoctial, vol. i. 113. 
excessive, intaoces of. Tab. 23, 28, ' 50, 51, 59, Oli, 71, 74, ff], 101, ISO. 

122, 126, 143, UR. 
eipetimenti on the quantity of, at diffeie it elevalioiu, vol. ii. 158 : vol. iii. Hi, 
bow produced in these lutiludes, vol. i. I 7 — IS2— 128. 
proponiDn of, for each of the mODlha an Bea80ns,vol. i. 102, 110. 
aensibly wsrtii, instance of, vol. ii. 20. 
of Chalk, Milk, Blood, &c. explained, )1. iii. 91. 
probably affects volcanic action, vol. ii. ,69. 
by day and night, divided. Tab. 1—31 : voL i. 1 10. 
of forty nighta, in South America, efTecl of, vol. iii. 197. 
velocity of the descent of, vol, iii. 3I7> 
promotes the growth of the human body, vol iii. 30fl. 
divided hy the Moon's phaacs, vol. i. IGG, 182— declination, voL i. i7l>- 
Runy seasoni, conaeiioo of, with disease, vol. iii. 282, 287. 
with teDiperature, vol. t. 101. 
with different windi, »ol. i. 116. 
Rainbow, th^ paiiim. 

measurement of a large, vol. ii. 388. 

PUny's account of the, vol. iii. 34)1. 

diiTereat kinda of, vol. i, 224. 

unusual exhibitionB of, vol. il. 3, 17, 37, 44, 72, 156, 189, 319 : vcO. iii S^ 

47, 373. 
manner of diatribution of light on, vol. ii. 203,36?. 
Lunar, vol. ii. 61, 355, 388 : vol. iii. 36. 
Kain guage, of the, Inti. xvi. 

whether its products are affected by the wind, voL L 98. 
Read, John, Electrician, Intr. xxv. : vol. 1. 137—153. 
Rcikiavick, Iceland, weather at, vol. ii. 124, 311 . 
Hinie, how prodnced, vol. ii. 5. 

elegant, or peculiar appearances of, vol. ii. 99, 123, 225 : vol. iii. 106, 137, 
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brings aS the leaver in autumn, vol. ii. 58. 
Reaping in a boat, vol. iii. 393. 

■.tion in rarilicd air, vol. iii. 351. 
ig stroke, vol. iii. 227- 
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Rod, insulated, of the, See Electricity. 

Rome, its cUmate, Ac. vol. iii. 48, 131, 240. 

Royal Society, its Register, vol. i. 131, 99, 102, 106. 

Run of a ship, in the great tempest of 1703 : voL i. 258. 

Rust on growing crops, what, and how prevented, vol. i. 47. 

Rye protects wheat from blights, vol. i 48. 



Sacks of earth used to prevent an inundation, vol. ii. 66. 

Safety of a bed in Thunder-storms, vol. ii. 51 : vol. iii. 289, 291. 

Salt water carried inland by storms, vol. iii. 134. 

Salmon packed in ice, vol. iii. 110. 

Sand-winds, vol. iii. 48, 192. 

tubes (Fulgurites ?) vol. iii. 313. 
Saussure, his Hygrometer, Intr. xvi. xxiii. xxxii. 
Saxifrages retain the hoar frost, vol. ii. 253, 401 . 
Scotland, great floods in, vol. iii. 329 — 331. 
Scud, what, vol. ii. 17> Note. 

Sea, unusual agitations of the, vol. iL 136, 179 : vol. iii. 155. 
Sea air found dry by the Hygrometer, vol. ii. 391. 
Seasons, the, their duration, mean temperature, &c. voL i. 35. 
Seneca, Intr. xxxviii. 

Septenary of temperature, vol. L 5, 8, 41, 55. 

Shadows of dou^ &c. projected in the air, vol. ii. 9, 155, 208, 210, 377} 399, 406. 
Sheep, effect of bad weather on, vol. iiL 166: drowned by going on a frozen pond, 

vol. iii. 344. 
Ships struck by Ughtning, vol. ii. 69, 137, 219, 222 : vol. iii. 130, 144, 145, 307. 
Shower, freezing, curious composition of a, vol. ii. 65. 

of burnt paper, vol. ii. 230. 
Showers, their Electricity, vol. ii. 13, 42, 45, 75. 

affect particular districts, vol. ii. 277* 
Shume, (or Smoom,) vol. iii. 49. 
Siesta, vol. iii. 48. 

Sierra Leone and Gambia, vol. iii. 189. 
Signs of Zodiac, mean temperature by, vol. i. 48. 

Rain, Jenner*s, in verse, vol. iii. 356. 
Silex a component part of the straw in our crops : how obtained by the plant, vol. i. 47. 
Sirocco and Tramontano, vol. iii. 48, 141, 191, 241. 
Site of the author's first observations described, vol. i. 3. 
Six, James, his Thermometer, Intr. xi. 
Skaiting, vol. iii. 208. 

Sky coloured, instance of, before rain, vol. ii. 388. 
Sledges, travelling in, vol. iii. 241. 
Slip of a bank, vol. ii. 55. 
Smoke, great darkness from, vol. ii. 162, 311, 213. 

inosculates with clouds, voL ii. 220, 261, 385, 403. 
Smyrna, vol. iii. 296. 
Snow, accidents in the, vol. iii. 1 10, 366. 

aloft, observed by aeronauts, voL iii. 217. 
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Saow, a7itdlMd,e»ii9lM<rf, Tid. ILfi^Sa, lui, 3«),30.S: vol. i 
eT^omttaiaf di(i,*al.U. aa^OB, 1SS,9&7, 389. 
Ulli^ Id «Aei « dM optk Bvn, i«L iii. 1 47. 
flalHio^T«7lHB«,T<d.ll.SSBi i^iil. S33. 
M d^ wMtliv, TOL U. toy M. 
Om TMnprnaani, toL iL SDl,Sl>3. 
^ tdL iiL lU. 

mannt^iiii, during die gummer, ISItt, vol. { 
ObianluDi on, lol. U. 991. 
ftamad In m TUbb kua, voLU. »7. 
Snowi nmubdOts Ttd. U. SI, 3^ 83, 7S,«^19B, 327, a.-i3, 269,31 1 : vol. !ii. 13,\^ 

110, 139, 140, li4, 16S, 808, S4S, 146, 3:17, 339, 3j 
Snowbidliy natonl, toaxmtiaa o^ toL U. SSA 1 *o\. iil. 67. 
Son, bow afftetad bj nln and dnm^t, toL U. G8, 375, 38S : 
Solw Eel^w, veMbM during a, nL U. 373. 

lowm dia TttDpcman, TvLlL S14. 
8<datldaliali»,*<:^i.liaL 
Song-blida dUnned b/ hard wlntar, voL U. SW. 
Soot dliq>pcanoDaiowin ninditni^ toL U. SBO. 
Soudi vaUi, duii tampcnMntk toL li. 8 1 toL iii. 1 40. 
SonAUi^ gnat vi^tioo (^ Ihct ToLiL 17 1 ■ 
SoaaSt, unnmal pnipagatlan o^ tdL 11, 168, IK, 1S9. 

eStet 0^ on a BaMmeter, voL UL 309. ^ 

ofdietidemaUngilnlMllow cli^niLiii. 22s. ^ 

Speetnuua, ibaTn on tha donda, in Ike midM of rein, vol. iii. S66. 
SpoDgeJUU puna in doadiiBdieatednxi^i^TDl. ii. 331. I 

Span on the Snii'a diak, peculiar, vol. ii. 36S. 
Spout— See Wttterapoul. 

Spidas, their movement, through the air, how perfonned, voL i. 262. 
Spring, ita mean teniperature, beginning, &c. vol. i. 214. 

cald,ori81fi,TBl). 117—119: oriB29: val.ui.316. 
forward, at Versailles, vol. ii. 327. 
without a ftml, vol. ii, 47. 
Spring tide, eitraordinarf high, damage by, vol. iii. 1 74. 
Squalls described, vol. iii. 2S2, 255. 
Squire Thomas, vol. IIL 69, 376. 
Stockton, James, vol.ii. 73, 107- 
Slonn, dreadful, of 1 703, vol. i. 254—260. 
Storms of wind, voL ii. 79, HI, 167, 188, 196, &c. 
Stonnr Weather, Tab. 28, 36, 39, 57, 78, Ul, 162, &e. voL iil. 95—102, 129, ISJ, 

140,169, 174, &c. 
Steeples, twelve stniclt in one storm, vol. ii. 259. 
Stratus cloud paitim . 

defined, Intr, i!i. its pr<^oelic ehaiacter, iIt. how fonned, ix. 
its (empetatoTe compared with that of the watra, voL 11. 21 
appearing before a stonn, vol. il. 17, 66. 
coloured by reflection, voL il. 155, 184. 
curious effect of, on the Landscape, vol. ii, 276. 
taken for sn inuodatioTi, vol. ii. !49 : for sea, vol. iil. 226. 
Sc Bernard Mount, Convent of, vol. ill. 349, 368, 
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Stutgard, great rains at, vol. i. 123: vol. ii. 333. 
Subtropical zones, of Temperature, (Von Buch,) vol. ili. 296. 
Summary of the Seasons, &c. vol. i. 236 — 269. 
Summer, its duration, mean temperature, &c. voL i. 247* 

wet, of 1816, Tab. 120—124; of 1828, Tab. 265—268, vol. iii. 299: of 
1829, Tab. 278—280, vol. iU. 237. 

Lightning, vol. iL 114, 1 17 : what, vol. ii. 209 
Summit of a mountain, sudden evening cold on, vol. iii. 231. 
Summers, what winds decide the character of, vol. i. 24: vol. ii. 41. 
Sun^s disk distorted by refraction, Tab. 129. 

rays, their mean effect for each month, vol. i. 30, 53. 
Sunset, a tropical, described by Bishop Heber, vol. iii. 45. 
Sunshine, its effect in giving colour, vol. ii. 375. 
Sutton, D. his house damaged by lightning, vol. ii. 85. 

Swallows, vol. ii. 12, 28, 42, 68, 74, 104, 112, 117, 132, 153, 187, 265, 276^279, 298, 

331, 402 : vol. iii. 4, 8, 9, 10, 21, 35, 46, 63, 81, 91, 381. 
proof that they exercise the faculty of memory, vol. ii. 361. 
Swans, vol. iii. 6. 

Swamp in the Pacific, what, vol. iii. 267* 
Swithin, voL i. Ill: vol. ii. 207. 



Temperature, of the, vol. 1. 1. 

medium and mean, what, vol. i. 2. 
mean, of the climate, vol. i. 3. 

annual, for thirty years, vol. i. 6. 
monthly, for London, vol. i. 10, 13. 

diurnal, its gradation, why not accordant with the sun, vol. 1. 37. 
by day and night, in Tables, vol. i. 30, 53. 
its opposite variations in different periods, vol. i. 39. 
irregular [maximum] instances of, vol. ii. 60, 68, 119, 202, 211, 249, 

254, 260, 272, 279, 286, 295, 307, 312, 401. 
[minimum] on the snow, vol. ii. 39, 227. 

on the ground, vol. ii. 26. 
by the signs of the zodiac, vol. i. 48. 
how affected by Solar Eclipses, vol. ii. 314 : vol. ill 31. 
should include the effect of radiation from the ground, vol. iii. 195. 
in London and the country compared, vol. L 13, 51. 
its variations connected with those of density, vol. i. 162. 
Terminology of Clouds, &c. Intr. xxxix. : vol. i. 222. 

Thaw on the Brenner, peculiar, vol. iii. 23 : at Petersburgh, its effects, vol. u. 395. 
Thames frozen, voL ii. 228. 
Thermometer, of the, Intr. xi. 

Sixes, defect in, and remedy, Intr. xiii. 
Thomson, Dr. Intr. xxxii. 
Thunder before dry weather, vol. ii. 18. 

before wet weather, vol. ii. 13, 52, 74, &c. 

in winter, vol. ii. 96, 165, 231, 259, 287, 326, &c. 

produces a spurious earthquake, vol. ii. 237, 309, 318. 
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TlittDda^im In bclnid, vd. iL 14U 

iiiowa% ihdE iiatBi% TdL k 141* 
Thwadrnt'^ibomm, ptutlm. 

dktMit, nodcefl, ToL it U^ 4S, 46^ #l» fte. 

nd eoiiMUinI, ▼ol.fi. 21M1 s vd. UL 12241, Idl^ 

oecnning pttiodkiaf, ToL IL 20t. 

Adr magniiMice, fd. L260. . 

prwMtiMit to be dMcrvdl 1% vd. & 102. 

dktMity i&dktisd by « pmoUmt iiiiii^ vd. it 209. 

■Qgnrioi ta^flD ftom bj tibe andeBti^ fd. SL 286. 

in ^ wintff fMaoDy vd» ill. aoSw 
Thnl6, Td. lii. 288. 

Tide, hi^ or izngular, ToL It 4^ 28, 287> 887 1 ¥d. iit 87> 174, 89^ 

•tmo^hericdy <tf die, foL i 189. 
3Mm% 1^ iii 288^ 

ToRudo^ vol fi. 83, 198, Ml» 840 1 ird. itt. 881. 
minute aeeomi of % «d«4i. 24^. 

Tottenhnn, dMenntiont at, Td>. 77— 167 : ToL iii. S7& 
TndewindfyOftfa^ToL. 1.200. V 

Tmuer papier (» meteorie product,) Tol. iiL 25. 
TreM, broken 1^ now, Td. iii. 9. 

difb«rked or broken by lig^itning, M. ii 61, 146, 161, 367: toL liL 338, 963, 

374. 
blown down, vol. ii 79, 267 : vol. iii 77, 101, 129, 180^ 2?% 263;» 
diroaded in rime, vol. ii. 9^ 1^ ; vd. m.8i2 1 eBdcM^mikide, vd. iU. ie& 
ftoMtt, and at what Temp, iii 84L 
Trombui, defined, toI. i. 220. 
Turbo, defined, vol. i. 218. 
Turnips, blown away with the sand, vol. ilL 255. 
Twilight, phenomena of, described, vol. ii. 208. 

brilliant, or coloured, vol. ii. 44, 49, 75, 146, 176, &c. 
evening, reflected in the East, vol. ii. 185, 319. 
compared with moonlight, vol. ii. 44, 205. 
Typhon defined, vol. i. 219. 



Vane, how to construct, Intr. v. : registering, vi. 

Vapour point, and its indications, vol. ii. 3, 49, 152, 166, 207. 

how ascertained, Intr. xxiii. 
Variable dimate, its advantages, vol. i. 240. 
Variation, present, of the compass, to be regarded in vanes, Intr. viii. 

periodical of the Barometer, &c. vol. i. 154. 
Vegetation, notices of the state of, vol. ii. 6, 45, 47, 295, 297, 404: vol iii- 
11,79. 
protracted in the winter, vol. ii. 5, 393. 
Vesuvius, vol. ii. 89, 179, 225. 
Volcano, a new, and coincident electricity, vol. ii. 45. 
submarine, described, vol. ii. 127, 140. 
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Volcano, at St. Vincent's, great eruption of, vol. iL 17I. 

electricity of a, described, vol. iii. 229. 
Vinous fermentation in ricks and dunghills, vol. i. 48. 
Virgil, his prognostics detailed, vol. 1. 226 — 230. 
Viviers, annual rain at, vol. iii. 201. 
UUoa, Don, vol. iii. 197—213. 



W 

Wakefield, accidents at, in a storm of wind, vol. iii. 133. 
Water from a well, steaming, vol. 11. 261. 

Waterspout, vol. i. 216—221 : vol. ii 111, 141, 181, 273, 336 : vol. iii. 293. 
Water, how much in a cubic foot of air, vol. iii. 317. 
Waves, force of the, vol. iii. 371. 
Wells, Dr. Intr. xxxiL 

Wet periods, Tab. 7, 13, 22, 23, 28, 47, 50, 61, 62, 69, 62, 64, 66, &e. 
summer, how indicated, vol. ii. 41 : salubrious in cities, vol. iii. 362. 
spring before a warm summer, Tab. 141 — 143. 
and dry years and seasons, vol. i. IOI : voL iii. 319. 
Whale on shore, vol. ii. 63. 

Wheat, supposed amazing fertility of a single grain of, vol. iii. 48. 
Whirlwmd, vol.i 216 : vol. ii. 136,303,377, 382 : vol. iii. 70, 123, 125, 283, 295. 
Wick, in Caithness, weather at, vol. iii. 105, 119. 
wad fowl migrating, vol. ii. 62, 99 : vol. liL 104, 311, 336. 
Williamson, Dr. vol. iu. 287, 301 . 
Wmd, force of the, vol. ii. 66, 360. 

modulation of sound in, before nun, vol. ii. 207, 234, 263, 278, 283, 288. 
veering against the sun, vol. ii. 108. 
Winds, ancient opinion of the cause of, vol. liL 228. 

favourable, found by observing currents, vol. iii. 205. 
of the, their yearly and monthly proportions, vol. i. 74 — 80 : Intr. v. 
in what way subject to the moon's influence, vol. i. 167, 190 — 197, 202. 
local, instance of, at Geneva, Intr. viii. 

easterly and westerly, northerly and southerly, compared, vol. i. 76. 
Windmill, blown down, vol. iii. 100. 

set on fire by friction in storms, vol. iii. 65, 133. 
struck by lightniug, vol. iii. 321. 
Windows, moist without, by condensation, vol. ii. 283, 289 : vol. iii. 10. 
Winter season, its duration, mean Temperature, &c ..vol. L 242. 

mild, or of late commencement, vol. ii. 6 : vol. iii. 181, 237, 306. 
of long duration, vol. iii. 17. 
severe. Tab. 90, 116, 125. 
in Italy, vol. ii. 168. 

in N. America, vol. ii. 301 : vol. iii. 21. 
its effects on the crops of grain, vol. i. 46 
Wire, melted and dispersed by lightning, vol. ii. 69, 85, 113. 
Wood, the swelling and shrinking of, explained, vol. i. 231. 
Woods and heaths on fire in hot and dry seasons, vol. iii. 219, 221. 
Wrecks, plundering of, vol. iii. 215. 



ZetUnil blw, vol. iti. 2B7. 
Zodiaul light, -ol. ill. ill, 107, u:i. 

pcrlodi of tcnipfntUR, vol. i. 48. 
Zonn, (ub-iropit>l, lol. iii. ltU7- 
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